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This Service Manual has been prepared with the 
latest service information available at the time 
of publication. It is subdivided into various group 
categories and each section contains diagnostic, 
disassembly, repair, and installation procedures 
along with complete specifications and tightening 
references. Use of this manual will aid in properly 
performing any servicing necessary to maintain or 
restore the high levels of performance and reliability 
designed into these outstanding vehicles. 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL 
RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 

WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, 
can lead to personal injury or death to service personnel (from inadvertent firing, of the air bag) 
or to the driver and passenger (from rendering the SRS inoperative). 

(2) If it is possible that the SRS components are subjected to heat over 93°C (200°F) in baking or 
in drying after painting, remove the SRS components (air bag module, SRS-ECU) beforehand. 

(3) Service or maintenance of any SRS component or SRS-related component must be performed 
only at an authorized MITSUBISHI dealer. 

(4) MITSUBISHI dealer personnel must thoroughly review this manual, and especially Its GROUP 52B 
- Supplemental Restraint System (SRS), before beginning any service or maintenance of any compo- 
nent of the SRS or any SRS-related component. 

NOTE 

Section titles with the asterisks (*) in the table of contents in each group indicate operations requiring warnings. 
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HOW TO USE THIS MANUAL 



MAINTENANCE, REPAIR AND 
SERVICING EXPLANATIONS 

This manual provides explanations, etc. concerning 
procedures for the inspection, maintenance, repair 
and servicing of the subject model. Unless other- 
wise specified, each service procedure covers all 
models. Procedures covering specific models are 
identified by the model codes, or similar designation 
(engine type, transaxle type, etc.). A description 
of these designations is covered in this manual 
under "VEHICLE IDENTIFICATION". 

ON-VEHICLE SERVICE 

"On-vehicle Service" are procedures for performing 
inspections and adjustments of particularly impor- 
tant locations with regard to the construction and 
for maintenance and servicing, but other inspec- 
tions (for looseness, play, cracking, damage, etc. 
) must also be performed. 

SERVICE PROCEDURES 

The service steps are arranged in numerical order 
and attention must to be paid in performing vehicle 
service are described in detail in SERVICE POINTS. 

TERMS DEFINITION 
STANDARD VALUE 

Indicates the value used as the standard for judging 
the quality of a part or assembly on inspection 
or the value to which the part or assembly is cor- 
rected and adjusted. It is given by tolerance. 

LIMIT 

Indicates a maximum or minimum value, the part 
or assembly should be kept within, in order to be 



00100010142 

functional. This value is established outside the 
standard value range. 

REFERENCE VALUE 

Indicates the adjustment value prior to starting the 
work (presented in order to facilitate assembly and 
adjustment procedures, and so they can be com- 
pleted in a shorter time). 

CAUTION 

Indicates the presentation of information particularly 
vital to the worker during the performance of mainte- 
nance and servicing procedures in order to avoid 
the possibility of injury to the worker, or damage 
to component parts, or a reduction of component 
or vehicle function or performance, etc.. 

TIGHTENING TORQUE INDICATION 

The tightening torque shown in this manual is a 
basic value with a tolerance of ± 10% except the 
following cases when the upper, and lower limits 
of tightening torque are given. 

(1) The tolerance of the 'basic value is within ±' 
10%. 

(2) Special bolts or, the 'like are in use. 

(3) Special tightening methods are used. 

SPECIAL TOOL NOTE , 

When the MMC special tool is described, please 
refer to the special tool cross reference chart, which 
is located at the beginning of each group, for a 
cross reference from the MMGspecial tool, number 
to the special tool number that is available in your 
market. ■•' 



MODEL INDICATIONS t * 

The following abbreviations are used in this manual for classification of model types. 

M/T : Indicates the manual transaxle, or models equipped with the manual transaxle. 
A/T : Indicates the automatic transaxle, or models equipped with the automatic transaxle. 
MFI: Indicates the multiport fuel injection, or engines equipped with the multiport fuel injection. 
Turbo: Indicates the engine with turbocharger, or models equipped with such an engine. 
Non-turbo: Indicates the engine without turbocharger, or models equipped with, such an engine. 
FWD: Indicates the front wheel drive vehicles. 
AWD: Indicates the all wheel drive vehicles. 

ABS: Indicates the anti-lock braking system or models equipped with the anti-lock braking system. 
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EXPLANATION OF MANUAL CONTENTS 



Indicates procedures to be performed before 
the work in that section isstarted, and proce- 
dures to be performed after the work in that 
section is finished. 




Component Diagram 

A diagram of the component parts is prpr 
vided near the front of each section in order 
to give the reader a better understanding of 
the installed condition of component parts. 



Indicates (by symbols) where lubricatipn is 
necessary. 



Y 



Maintenance and Servicing Procedures 

The numbers provided within the diagram indicate the 
sequence for maintenance and servicing procedures. 

• Removal steps : 

The part designation number corresponds to the 
number in the illustration to indicate removal 
steps. 

• Disassembly steps : 

The part designation number corresponds to the 
number in the illustration to indicate disassembly 



• Installation steps : 

Specified in case installation is impossible in re- 
verse order of removal steps. Omitted if installa- 
tion is possible in reverse order of removal steps. 

• Reassembly steps : 

Specified in case reassembly is impossible in re- 
verse order of disassembly steps. Omitted if 
reassembly is possible in reverse order of disas- 
sembly steps. 



Classifications of Major Maintenance / Service points 

When there are major points relative to maintenance and servicing procedures (such as essential maintenance and 
service points, maintenance and service standard values, information regarding the use of special tools, etc.), these 
are arranged together as major maintenance and service points and explained in detail. 

-^A^ : Indicates that there are essential points for removal or disassembly. 

^A-4 : Indicates that there are essential points for installation or reassembly. 



Symbols for Lubrication, Sealants and Adhesives 

Information concerning the locations for lubrication and 
for application of sealants and adhesives is provided, by 
using symbols, in the diagram of component parts or on 
the page following the component parts page, and ex- 
plained. 



i 



: Grease 

(multipurpose grease unless there is a 
brand or type specified) 

: Sealant or adhesive 

: Brake fluid or automatic transmission fluid 

: Engine oil, gear oil or air conditioning com- 
pressor oil 

: Adhesive tape or butyl rubber tape 
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Indicates 
the group 
title. 



STEERING - Power Steering Gear Box 



37A-23 



POWER STEERING GEAR BOX 

REMOVAL AND INSTALLATION 



oval Operation 

r Steering Fluid Draining 
r to P.37A-15.) 

izer Bar Removal (Rarer to GROUP 33A - 
Stabilizer Bar) 




69- 78 Nm «"»» 

Jt-5»ltJbs. 





Denotes tightening torque. 
If there is no indication of tightening 
torque refer to TIGHTENING TABLE. 



Denotes non-reus- 
able part. 



-==S , 3 » 16 42 10 V 






Repair kit or set parts are shown. I 
(Only very frequently used parts I 
are shown.) 




Steering gear seal kit 





Removal steps 

1 . Joint assembly and gear box connecting bolt 

2. Solenoid valve connector <Vehides with EPS> 

3. Cotter pin 

►A-e] 4. Connection for tie-rod end and knuckle 

5. Stay (L.H.) 

6. Stay (R.H.) 

7. Center member assembly 
S. Clamp 

9. Bolt 

10. Gear box assembly 




REMOVAL SERVICE POINTS -« 

-e]A^ TIE-ROD END DISCONNECTION 

Caution 

1- Be sun to tie the cord of the special tool to the nearby 
part 

2. Loosen the nut but do not remove it 



FOG LIGHT RELAY CONTINUITY CHECK 



Battery voltage 




Tern 


linal 




1 


3 


4 


S 


Power is not supplied 


o - 


- a 






Powiriss suppled 


©-- 


-e 
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STEERING - Power Steering C 



LUBRICATION AND SEALING POINTS 
< Conventional power steering gear box> 



ft 




Fluid: Automatic iiwm» 
sion fluid "DEXRON II' 



Operating procedures, cautions, 
etc. on removal, installatibn;dis- 
assembly and reassembly; are 

described. 



O— O indicates that there is t 
continuity' between the termi- ' 
nals. 

@—Q indicates terminals' to» 
which battery voltage is applied. 



The title of the page (following 
the page on which the diagram 
of Component parts is pres- 
ented) indicating the locations of 
lubrication and sealing proce- 
dures. 
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HOW TO USE TROUBLESHOOTING/INSPECTION SERVICE POINTS 

00100020060 

Troubleshooting of electronic control systems for which the scan tool can be used* follows the basic outline 
described below. Furthermore, even in systems for which the scan tool cannot be used, part of these 
systems still follow this outline. 

TROUBLESHOOTING CONTENTS 

1. STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING 

The main procedures for diagnostic troubleshooting are shown. 

2. SYSTEM OPERATION AND SYMPTOM VERIFICATION TESTS 

If verification of the trouble symptoms is difficult, procedures for checking operation and verifying 
trouble symptoms are shown. 

3. DIAGNOSTIC FUNCTION 

The following diagnostic functions are shown. 

• fi Method of reading diagnostic trouble codes 

• Method of erasing diagnostic trouble codes 

• Input inspection service points 

4. INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 

5. INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 

Indicates the inspection procedures corresponding to each diagnostic trouble code. (Refer to the 
next page on how to use the inspection procedures.) 

6. INSPECTION CHART FOR TROUBLE SYMPTOMS 

If there are trouble symptoms, even though the scan tool displays no diagnostic trouble code, inspection 
procedures for each trouble symptom will be found by means of this chart. 

7. INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 

Indicates the inspection procedures corresponding to each trouble symptoms classified in the Inspection 
Chart for Trouble Symptoms. (Refer to the next page on how to use the inspection procedures.) 

8. DATA LIST REFERENCE TABLE 

Inspection items and normal judgement values have been provided in this chart as reference information. 

9. CHECK AT ECU TERMINALS 

Terminal numbers for the ECU connectors, inspection items and standard values have been provided 
in this chart as reference information. 

Terminal Voltage Checks 

1 . Connect a needle-nosed wire probe or paper clip to a voltmeter probe. 

2. Insert the needle-nosed wire probe into each of the ECU connector terminals from the wire side, 
and measure the voltage while referring to the check chart. 

NOTE 

1. Measure voltage with the ECU connectors connected. 

2. You may find it convenient to pull out the ECU to make it easier to reach the connector 

terminals. 

3. Checks don't have to be carried out in the order given in the chart. 
Caution 

Short-circuiting the positive (+) probe between a connector terminal and ground could damage 
the vehicle wiring, the sensor, the ECU, or all three. 
Use care to prevent this ! 

3. If voltage readings differ from Normal Condition values, check related sensors, actuators, and 

wiring, then replace or repair. 
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4. After repair or replacement, recheck with the voltmeter to confirm that the repair has corrected' 
the problem. 

Terminal Resistance and Continuity Checks 

1. Turn the ignition switch to off. 

2. Disconnect the ECU connector. 

3. Measure the resistance and check for continuity between the terminals of the ECU harness-side; 
connector while referring to the check chart. 

NOTE 

Checks don't have to be carried out in the order given in the chart. 
Caution 

If resistance and continuity checks are performed on the wrong terminals, damage to the 
vehicle wiring, sensors, ECU, and/or ohmmeter may occur. 
Use care to prevent this! 

4. If the ohmmeter shows any deviation from the Normal Condition value, check the corresponding 
sensor, actuator and related electrical wiring, then repair or replace. 

5. After repair or replacement, recheck with the ohmmeter to confirm that the repair has corrected 
the problem. . -Vi 

10. INSPECTION PROCEDURES USING AN OSCILLOSCOPE 

When there are inspection procedures using an oscilloscope, these are listed here. 

"S> * * 



& 
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HOW TO USE THE INSPECTION PROCEDURES 

The causes of a high frequency of problems occurring in electronic circuitry are generally the connectors, 
components, the ECU and the harnesses between connectors, in that order. These inspection procedures 
follow this order, and they first try to discover a problem with a connector or a defective component. 



CHECKING PROCEDURE 4 



■ 



• Indicator does not turn on or off even if control 
mode switch is pressed. 

• Indicator which should not be illuminated is 
illuminated. 

- ' —r— ~ — 1 — 1 — ' — - — ' - ~ 

[Comment] 

In theabove cases, the ECS switch circuit is defective or the indicator 
circuit is defective. 



Probable cause 



1 . Indicates inspection carried Cut using. the scan 
tool. 

Indicates the operation and inspection proce- 
dures. *' , 
Indicates the OK judgement conditions. 




Scan Tool Data List 

1 7 Control mode selection switch 

OK: Voltage changes between approx. OV ~> 
■2.5V. ~> approx. 5V when the switch is 



2. Thick box Jinsr * 

Detailed inspection ' procedures (methods) 
such as component inspection and Circuit in- 
spection are listed on a separate page, and are 
given here for reference. 



ECU switch component inspection (Refer to P.3-44.) 



OK 



' Measure at switch connector A-44 
• Dj:onnect the connector, and measure at the harness 
side. 

Voltage between terminal 6 - earth and terminal 8 - 
ground 

OK: Approx. 5 V 



3. Indicates voltage and resistance to be measured at a particular con- 
nector. 

(Refer to "Connector Measurement Service Points".) 

The connector position can be located in the wiring diagram in Volume 

-2 manual by means of this symbol. 

Indicates operation and inspection procedures, inspection terminals 

and inspection conditions. 

Indicates the OK judgement conditions. 



OK 



Check the following connector. A -44 



OK 




Check trouble symptom. 



Replace the ECS-ECU. 



Inspect the contact condition at each connector terminal. 
(Refer to "Connector Inspection".) 

The connector position can be located in the wiring diagram in Vol- 
ume-2 manual by means of this symbol. 

Caution 

After carrying out connector inspection, always be sure to recon- 
nect the connector as it was before. 



5. Confirm that there are trouble symptoms. If trouble symptoms have disap- 
peared, the connector may have been inserted incorrectly and the trouble 
symptom may have disappeared during inspection. 
If it seems that trouble symptoms still remain, proceed to the next stage 
of instructions. 



6. If trouble symptoms still remain up to this stage, there is a possibility that there is an 
open or short circuit in the harness between the connectors, so check the harness. 
Alternatively, the cause may be a defective ECU, so try replacing the ECU and check 
if the trouble symptom disappears. 



HARNESS INSPECTION 

Check for an open or short circuit in the harness between the terminals which were defective according 
to the connector measurements. Carry out this inspection while referring to Volume 2 Electrical manual. 
Here, "Check harness between power supply and terminal xx" also includes checking for blown fuses. 
For inspection service points when there is a blown fuse, refer to "Inspection Service Points for a Blown 

Fuse". 

MEASURES TO TAKE AFTER REPLACING THE ECU 

If the trouble symptoms have not disappeared even after replacing the ECU, repeat the inspection procedure 
from the beginning. 
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CONNECTOR MEASUREMENT SERVICE POINTS 

• Turn the ignition switch to OFF when connecting and discon- 
necting the connectors, and turn the ignition switch to ON 
when measuring if there are no instructions to the contrary. 





/ 



Inspection harness 
for connector pin 
contact pressure 



TV 
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IF INSPECTING WITH THE CONNECTOR CONNECTED 
(WITH CIRCUIT IN A CONDITION OF CONTINUITY) 

Waterproof Connectors 

Be sure to use the special tool (harness connector). Never 
insert a test probe from the. harness side, because to do 
so will reduce the waterproof performance and result in corro- 
sion. 



Ordinary (non-waterproof) Connectors 

Check by inserting the test probe from', the harness side. 
Note that if the connector (control unit, etc.) is too small to 
permit insertion of the test probe, it should not be forced; 
use a special tool (the extra-thin probe in the harness set 
for checking) for this purpose. „,- t 



IF INSPECTING WITH THE CONNECTOR DISCONNECTED, 

<When Inspecting a Female Pin> 

Use the special tool (inspection harness for connector pin 
contact pressure in the harness set, for 'inspection). 
The inspection harness for connector pin contact pressure' 
should be used. The test probe should never be forcibly in- 
serted, as it may cause a defective contact. 



<When Inspecting a Male Pin> 

Touch the pin directly with the test bar. 
Caution 

At this time, be careful not to short the connector pins 
with the test probes. To do so may damage the circuits 
inside the ECU. 
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Connector disconnected or improperly 
connected 




1650256 



Defective connector contact 




Harness 
wire '6xo369 

breakage 
at terminal 
section 



Low contact pressure 




16'30254 
00000219 



CONNECTOR INSPECTION SERVICE POINTS 
VISUAL INSPECTION 

• Connector is disconnected or improperly connected 

• Connector pins are pulled out 

• Harness wire breakage due to harness tension at terminal 
section 

• Low contact pressure between male and female terminals 

• Low connection pressure due to rusted terminals or foreign 
matter lodged in terminals 




16R1317 
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CONNECTOR PIN INSPECTION' 

If the connector pin stopper is damaged, the terminal connec- 
tions (male and female pins) will not be perfect 'even when 
the connector body is connected, because the pins may pull, 
out of the back side of the connector. Therefore, gently pull 
the wires one by one to make sure that no pins pull out' 
of the connector. . '' . 



CONNECTOR ENGAGEMENT INSPECTION 

Use the special tool (connector pin connection pressure in- 
spection harness of the inspection harness set) to inspect' 
the engagement of the male pins and female pins. [Pin drawing ( 
force : 1 N (.2 lbs.) or more] 
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HOW TO COPE WITH INTERMITTENT MALFUNCTIONS 

Most intermittent malfunctions occur under certain conditions. If those conditions can be identified, the 
cause will be easier to find. 



TO COPE WITH INTERMITTENT MALFUNCTION; 

1. Ask the customer about the malfunction 

Ask what it feels like, what it sounds like, etc. 
Then ask about driving conditions; weather, 
frequency of occurrence, and so on. 

2. Determine the conditions from the custom- 
er's responses 

Typically, almost all intermittent malfunctions 
occur from conditions like vibration, tempera- 
ture and/or moisture change, poor connections. 
From the customer's replies, it should be rea- 
soned which condition is influenced. 

3. Use simulation test 

In the cases of vibration or poor connections, 
use the simulation tests below to attempt to 



duplicate the customer's complaint. Determine 
the most likely circuit(s) and perform the simula- 
tion tests on the connectors and parts of that 
circuit(s). Be sure to use the inspection proce- 
dures provided for diagnostic trouble codes ' 
and trouble symptoms. 
For temperature and/or moisture conditions re- 
lated intermittent malfunctions, using common 
sense, try to change the conditions of the sus- 
pected circuit components, then use the simula- 
tion tests below, 

4. Verify the intermittent malfunction is elimi- 
nated 

Repair the malfunctioning part and try to dupli- 
cate the condition(s) again to verify the intermit- 
tent malfunction has been eliminated. 




16S0253 




16S02SO 




16S0252 
00000220 



SIMULATION TESTS 

For these simulation tests, shake, then gently bend, pull, 
and twist the wiring of each of these examples to duplicate 
the intermittent malfunction. 

• Shake the connector up-and-down, and right-and-left. 

• Shake the wiring harness up-and-down, and right-and-left. 

• Vibrate the part or sensor. 

NOTE 

In case of difficulty in finding the cause of the intermittent 
malfunction, the data recorder function in the scan tool is 
effective. 
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Battery 



\ 



0Q 



fuse 



Load 
switch 



Load 
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INSPECTION SERVICE POINTS FOR A BLOWN 
FUSE 

Remove the fuse and measure the resistance between the 
load side of the fuse and ground. Set the switches of all, 
circuits which are connected to this fuse 5 to^ 'condition of 
continuity. If the resistance is almost 0 Q at this time, there 
is a short somewhere between these switches and the load. 
If the resistance is not 0 £2, there is 'no short at the present 
time, but a momentary short has probably caused the fuse 
to blow. 

The main causes of a short circuit are the following, 

• Harness being clamped by the vehicle-body 

• Damage to the outer casing 'of the harness due to wear 
or heat 

• Water getting into the connector or circuitry , 

• Human error (mistakenly shorting a circuit, etc.) 
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mm 




AIR BAG -A 



14 A3A K5 4Y1 VEO 000011 




AOOZ0009 



12 3456 76 91011 



VEHICLE IDENTIFICATION ooiooo^t. 

VEHICLE IDENTIFICATION NUMBER LOCATION 

The vehicle identification number (M.N.) is located Wi a plate^ 
attached to the left top side of the instrument panel. 



VEHICLE IDENTIFICATION CODE CHART PLATE 

All vehicle identification numbers contain 1 7 digits. The .vehicle 
number is a code which tells country, make, vehicle type^ 
etc. 



No 


Items 


Contents 


1 


Country 


4: USA •■ • •' 


2 


Make 


A: Mitsubishi | 


3 


Vehicle type 


3: Passenger car" .$•>•* i 


4 


Others 


A: Drive and passenger air bags 


5 


Line 


K: ECLIPSE <FWD> - 4 p * * 






L: ECLIPSE <AWD> . , 






X: ECLIPSE SPYDER 


6 


Price class 


2: Low " - | 






3: Medium . , 






4: High 






5: Premium ' 


7 


Body 


4: 3-door hatchback , ( . 






5: 2-door "convertible" 


8 


Engine 


Y: 2.0dm 3 (1 22.0cu.in.) [DOHC-MFI] 






F: 2.0dm 3 (122.0cu.in.) [DOHC-MFI-Turbo] 






G: 2.4dm 3 (146.5cu.in.)[SOHC-MFI] 


9 


Check digits* | 


1 234 5 6 7 8 9 X | 


10 


Model year 


V: 1997 


11 


Plant 


E: Mitsubishi Motor Manufacturing of 
America, Inc. I 


12 


Serial number 


D00001 to 999999 



NOTE 

* "Check digit" means a single number or letter X used to verify the 
accuracy of transcription of vehicle identification number. 
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VEHICLE IDENTIFICATION NUMBER LIST 



VEHICLES FOR FEDERAL 



V.I.N, (except sequence number) 


Brand 


Engine displacement 


Model code 


4A3AK24Y_VE 


Mitsubishi Eclipse 
<FWD> 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI (420A)] 


D31AMNSML4M 
D31AMRSML4M 


4A3AK34Y_VE 


D31AMNJML4M 
D31AMRJML4M 


4A3AK44Y_VE 


D31AMNHM14M 

■Mh 4Mh -A A ft M 1 1 ft Mt ■ 'Aft M 

D31 AMRHML4M 


4A3AK54F_VE 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI-Turbo (4G63 


D32AMNGFL4M 
] D32AMRQPL4M 


4A3AL54F_VE 


Mitsubishi Eclipse 
<AWD> 


D33AMNGFL4M 
D33AMRGFL4M , 


4A3AX55F_VE 


Mitsubishi Eclipse 
Spyder 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI-Turbo (4G63)] 


D38ABNGFL4M 
D38ABRGFL4M 


4A3AX35G_VE 


2.4 dm 3 (146.5 cu.in.) 
[SOHC-MFI (4G64)] 


D39ABNJEL4M 
D39ABRJEL4M 


VEHICLES FOR CALIFORNIA 


V.I.N, (except sequence number) 


Brand 


Engine displacement 


Model code 


4A3AK24Y_VE 


Mitsubishi Eclipse 
<FWD> 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI (420A)] 


D31AMNSML9M 
D31 AMRSML9M 


4A3AK34Y_VE 


D31AMNJML9M 
D31 AMRJML9M 


4A3AK44Y_VE 


D31AMNHML9M 
D31 AMRHML9M 


4A3AK54F_VE 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI-Turbo (4G63) 


D32AMNGFL9M 
] D32AMRGFL9M 


4A3AL54F_VE 


Mitsubishi Eclipse 
<AWD> 


D33AMNGFL9M 
D33AMRGFL9M 


4A3AX55F_VE 


Mitsubishi Eclipse 
Spyder 


2.0 dm 3 (122.0 cu.in.) 
[DOHC-MFI-Turbo (4G63) 


D38ABNGFL9M 
| D38ABRGFL9M 


4A3AX35GJ/E 


2.4 dm 3 (146.5 cu.in.) 
[SOHC-MFI (4G64)] 


D39ABNJEL9M 
D39ABRJEL9M 
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00X0066 



<420A> 




aooxoos: 



<4G6> Heat protector <4G63 only> 




600X0040 



VEHICLE INFORMATION CODE PLATE 

Vehicle information code plate is riveted onto the -bulkhead 
in the engine compartment. ' ' 

The place shows model code, engine model, transaxle model, 
and body color code. 



No. 


Item 


Contents 


1 


MODEL 


D32AM 


D32AM: Vehicle model 


RGFL4E: Model series 


2 


ENGINE 


4G63 


Engine model^ 


3 


EXT 


CA6A 


Exterior code ■. 


4 


TRANS 


F4A33 


Transaxle code 


5 


COLOR TRIM 
OPT 


R25 87V 03V 


R25: Body color code 


87V: Interior code 


03V: Equipment code 



VEHICLE SAFETY CERTIFICATION LABEL 

1 . The vehicle safety certification label is attached to face 

of left door pillar. 

2. This label indicates Gross Vehicle Weight Rating 
(G.V.W.R.), Gross Axle Weight Rating (G.A.W.R.) front, 
rear and Vehicle Identification Number (V.I.N.). 



ENGINE MODEL STAMPING 

1. The engine model number is stamped at the front side 
on the top edge of the cylinder block as shown in the 
following. 



Engine model | Engine displacement 


420A 


2.0 dm 3 (122.0 cu.in.) 


4G63 


2.0 dm 3 (122.0 cu.in.) 


4G64 


2.4 dm 3 (146.5 cu.in.) 



2. The 4G6 and 420A engine serial number is stamped 
near the engine model number, and the serial number 
cycles, as shown below. 



Engine serial number 



AA0201 to YY9999 



TSB 



Revision 
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Theft protection label 
For original parts 

IIS « 



MITSUBISHI IHSianSllW MITSUBISHI 



0020014 



For replacement parts 



RADOT 



M I TS U B I S H I SiiiSmmmM, 



0020015 
00004743 



THEFT PROTECTION 

In order to protect against theft, a Vehicle Identification Number 
(VIN) is stamped in, or attached as a label to, the following 
major parts of the engine and transaxle, as well as main 
outer panels: " 

Engine cylinder block, Transaxle housing. Fender, Door, Quar- 
ter panel, Hood, Liftgate, Trunk lid, Bumpers 

In addition, a theft-protection label is attached to replacement 
parts for the body outer panel main components, and the 
same data are stamped into replacement parts for the engine 
and the transaxle. 

Cautions regarding panel repairs:' ,„ 

1. When repainting original parts, do so after first mask- 
ing the theft-protection label, and, after painting, be 
sure to peel off the masking tape. 

2. The theft-protection label for replacement parts is cov- 
ered by masking tape, so such part&an be painted 
as is. The masking tape should be removed after paint- 
ing is finished. 

3. The theft-protection label should not be removed from 
original parts or replacement parts. 
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LOCATIONS 



Target area (A: for original equipment parts, B: for replacement parts) 



Engine 

<2.0L Engine (Non-turbo)> 



<2,0L Engine (Turbo)> 



<2.4L Engine> 





00X0095 



00X0050 




Manual transaxle 



<2.0L Engine (Non-turbo)> 



<2.0L Engine (Turbo) and 2.4L Engine> 

A 





00X0092 



Automatic transaxle 

<2.0L Engine (Non-turbo)> 




<2.0L Engine (Turbo) and 2.4L Engine> 

100 mm 

(3.94 in.) CJ 



00X0093 
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Target area (A: for original equipment parts, B: for replacement parts) 




g 31X0354 
31X0311 00003680 

The illustration indicates left hand side, outer. 
Right hand side is symmetrically opposite. 



Quarter panel The label is attached at the inner 

side of the parts shown in the figure. 




A31X03H 



The illustration indicates right hand side, outer. 
Left hand side is symmetrically opposite. 



Hood Liftgate 




31X0473 

00003661 
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PRECAUTIONS BEFORE SERVICE 

SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 

1. Items to follow when servicing SRS 

(1) Be sure to read GROUP 52B- Supplemental Restraint System (SRS), 
For safe operations, please follow the directions and heed all warnings: 

(2) Always use the designated special tools and test equipment. ** i > 

(3) Wait at least 60 seconds after disconnecting the battery cable before" j$5ing any further work; 
The SRS system is designed to retain enough voltage to deploy the air bag even after the battery 
has been disconnected. Serious injury may result from unintended air bag deployment if work 
is done on the SRS system immediately after the battery cable is disconnected. 

(4) Never attempt to disassemble or repair the SRS components (SRS-ECU air bag module and 
clock spring). If faulty, replace it. 

(5) Warning labels must be heeded when servicing or handling SRS components. Warning labels 
are located in the following locations. 

• Sun visor 

• Glove box 
. SRS-ECU 

• Steering wheel 

• Air bag module 

• Clock spring 

• Steering gear and linkage clamp 

(6) Store components removed from the SRS in a clean and dry place. 

The air bag module should be stored on a flat surface and placed so that the pad surface is' 
facing upward. 

Do not place anything on top of it. 

(7) Be sure to deploy the air bag before disposing of the air bag'module or disposing of a vehicle 
equipped with an air bag. (Refer to GROUP 52B- Air Bag Module Disposal Procedures.) 

(8) Whenever you finish servicing the SRS, check the SRS warning light operation to make sure 
that the system functions properly. 

2. Observe the following when carrying out operations on places where SRS components are installed,' 
including operations not directly related to the SRS air bag. 

(1) When removing or installing parts do not allow any impact or shock to the SRS components. 

(2) SRS components should not be subjected to heat over 93°C(200°F), so remove the SRS compo- 
nents before drying or baking the vehicle after painting. 

After re-installing them, check the SRS warning light operation to make sure that the system 
functions properly. 




SERVICING THE ELECTRICAL SYSTEM 

1. Note the following before proceeding with work on the 

electrical system. 

Note that the following must never be done: 
Unauthorized modifications of any electrical device or 
wiring, because such modifications might lead to a vehicle 
malfunction, over-capacity or short-circuit that could result 
in a fire in the vehicle. 

2. When servicing the electrical system, disconnect the nega- 
tive cable terminal from the battery. 
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Caution 

1. Before connecting or disconnecting the negative 
cable, be sure to turn off the ignition switch and 
the lighting switch. 

(if this is not done, there is the possibility Of semi- 
conductor parts being damaged.) 

2. After completion of the work steps [when the bat- 
tery's negative (-) terminal is connected], warm 
up the engine and allow it to idle for approximately 
five minutes under the conditions described be- 
low, in order to stabilize the engine control condi- 
tions, and then check to be sure that idling' is 
satisfactory. 

Engine coolant temperature: 80-95°C (176-203°F) 

Lights, electric fans, accessories: OFF 

Transaxle: Neutral position 

(A/T models: "N" or "P") 

Steering wheel: neutral (center) position 




VEHICLE WASHING 

If high-pressure car-washing equipment or steam car-washing 
equipment is used to wash the vehicle, be sure to maintain 
the spray nozzle at a distance of at 'least 300 mm (12 in.) 
from any plastic parts and all opening parts (doors, luggage 
compartment, etc.). 



APPLYING ANTI-CORROSION AGENT OR 
OTHER UNDERCOAT AGENTS. 

Be careful not to adhere oil or grease to the heated oxygen 
sensor. If adhered, the sensor may malfunction. 
Protect the heated oxygen sensor with a cover before applying 
anti-corrosion agent, etc. 



Scan tool 



ROM pack 




16X0607 



00000223 



SCAN TOOL 

To operate the scan tool, refer to the "MUT-II OPERATING 
INSTRUCTIONS". 

Caution 

Turn the ignition switch off befoie connecting and discon- 
necting the scan tool. 
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Sling type 




Wheel lift type 




Flat bed type 




Dolly type 




00X0085 



Sling type 




Wheel lift type 





Dolly type 




00X0086 



TOWING AND HOISTING 00100080068 
<FWD> 

WRECKER TOWING RECOMMENDATION 

FRONT TOWING PICKUP 

Caution 

This vehicle cannot be towed by a wrecker using sling 
type equipment to prevent the bumper from deformation, 
if this vehicle is towed, use wheel lift type, fiat bed type 
or dolly type equipment. 

The vehicle may be towed on its rear wheels for extended 
distances provided the parking brake is released. It is recom- 
mended that vehicles be towed using the front pickup whenev- 
er possible. 



REAR TOWING PICKUP 
Caution 

1. This vehicle cannot be towed by a wrecker using 
sling-type equipment to prevent the bumper from 'de- 
formation. 

if this vehicle is towed, use wheel lift type, flat bed 
type or doily type equipment. * 

2. Do not use steering column lock to secure front wheel 
position for towing. 

3. Make sure the transaxle is in Neutral if vehicle will 

be with drive wheels on the ground. 

Automatic transaxle vehicle may be towed on the front wheels 
at speeds not to exceed 50 km/h (30 mph) for distances 
not to exceed 30 km (18 miles). 

Caution 

if these limits cannot be met, the front wheels must be 
placed on a tow doily or a fiat bet type must be used. 
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TOWING WHEN KEYS ARE, NOT, AVAILABLE 

When a locked vehicle must be towed and keys are not avail- 
able, the vehicle may be lifted and towed from the front; 
provided the parking brake is released. If not released,, the 
rear wheels should be placed on a tow dolly. 



SAFETY PRECAUTIONS 

The following precautions should be taken when towing the 
vehicle. 

1. DO NOT LIFT OR TOW THE VEHICLE BY ATTACHING 
TO OR WRAPPING AROUND THE BUMPER. 

2. Any loose or protruding parts of damaged vehicle such 

as hoods, doors, fenders, trim, etc., should be secured 
or removed prior to moving the vehicle. 

3. Operator should refrain from going under a vehicle while 
it is lifted by the towing equipment, unless the vehicle 
is adequately supported by safety stands. 

4. Never allow passengers to ride in a towed vehicle. 

5. State and local rules and regulations must be followed 

when towing a vehicle. 



Sling type 



NO 




<0; 



Wheel lift type 




TP' 



NO 



Flat bed type 




Dolly type 




00X0087 



<AWD> 

Caution 

1. If only the front wheels or only, the rear wheels are 
lifted for towing, the bumper will be damaged. 

In addition, lifting of the rear wheels causes the oil 
to flow forward, and may result in heat damage to 
the rear bushing of the transfer, and so should never 
be done. 

2. Do not tow the vehicle 'with "only its front wheels or 
only the rear wheels on a rolling dolly, or the viscous 
coupling will be damaged. In a worst case, the vehicle 
may jump forward suddenly. 

3. If this vehicle is towed, use fiat bed type or dolly 
type equipment. 
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LIFTING, JACKING SUPPORT LOCATION 
FLOOR JACK 

<FWD> 




.00003684 



Caution 

Never support any point other than the specified one, or it will be deformed. 
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RIGID RACK 




Caution 

For lifting, put rubber or similar between the side sill and rigid rack, or the side sill area will 
be damaged. ', 

POST TYPE 

Special care should be taken when raising the vehicle on a frame contact type hoist. The hoist rhust' 
be equipped with the proper adapters in order to support the vehicle at the proper, locations. 

Caution 

When service procedures require removing rear suspension, fuel tank and spare tire, place additional 
weight on rear end of vehicle or anchor vehicle to hoist to prevent tipping of center of gravity 
changes. 
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SPECIAL HANDLING INSTRUCTIONS 
FOR AWD MODELS 



00100740010 



Speedometer tests, brake tests and wheel balance measure- 
ment for full-time AWD vehicles should be carried out accord- 
ing to the following procedures. 

SPEEDOMETER TEST 

Refer to GROUP 54 - Combination Meter. 




Brake tester 



0OPOO3S 



BRAKE TEST 

In order to stabilize the viscous coupling's dragging force, 
the brake test should always be conducted after the speedom- 
eter test. 

FRONT WHEEL MEASUREMENTS 

1. Place the front wheels on' the brake tester. 

2. Perform the brake test. 

Caution 

The rear wheels should remain on the ground. 

3. If the brake dragging force exceeds the specified value, 
jack up the vehicle and manually rotate each wheel -to 
check the rotation condition of each wheel. 

NOTE ; 
If the brake dragging force exceeds the specified value, 
the cause may be the effect of the viscous Coupling's 
dragging force, so jack up the front wheels and check 
the rotation condition of the wheels in this state for no 
effect by the viscous coupling's dragging force. . 



REAR WHEEL MEASUREMENTS 

After placing the rear wheels on the brake tester, follow the 
same procedures as for the front wheel measurements. 

Brake force of AWD models with VCU 

If both front wheels are locked and rear wheel measurement 
is difficult, the measurement in this condition can be consid- 
ered to comprise the total. 



Items 


Brake force 


Total for left and 
right rear wheels 


At 90 kg (198 lbs.) pec 
al depression force 


I- 20 % or more of rear 
axle weight 


Difference for left 

and right front 
wheels/differ- 
ence for left and 
right rear wheels 


3% or less of rear i 
ix\e weight 


% or less of rear 
axle weight 


Total for front i 
and rear wheels 


\t90kg(198lbs.)ped-5 

al depression force 


3% or more of the 
vehicle's weight 





or... 


Braking-stop distance 


At primary velocity of 50km/h (31 
mph): Within 15.0 m (49.2 ft.) 
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o 



Balancing machine 



-U— IL 



AOOA0048 



Balancing 
machine 




Pick-up stand 



AOOA00M 
00OO36B6 



WHEEL BALANCE , \ v , , 

FRONT WHEEL MEASUREMENTS 

1 . Jack up the rear wheels, and place an axle stand' at 
the designated part of the side sill. 

2. Jack up the front wheels and set, a pick-up stand and 

balancing machine in place. 

Caution 

1. Set so that the front and rear of the vehicle are 
at the same height. 

2. Release the parking brake. 

3. Rotate each wheel manually and check to be sure 
that there is no dragging. 

3. Use the engine to drive the tyres, and then make the 

measurement. , , , 

Caution 

1. If an error is indicated in the state of engine drive, 
motor drive can be used concurrently. 

2. Do not operate the clutch suddenly, or increase 

or reduce speed suddenly during the work. 



REAR WHEEL MEASUREMENTS 

1. Jack up the front wheels, and 'place an, 'axle stand at 

the designated part of the side sill.' 

2. Jack up the rear wheels, and then, after setting a pick-up 
stand and balancing machine in place, follow the same 
procedure as for front wheel measurements. 
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GENERAL DATA AND SPECIFICATIONS 

ECLIPSE 



00199999191 






f CD 7//" 




J 


K 




9*1 




9*2 ~" 




7 4 




8 



11 



• ': MD 

* 2 : AWD 




00X0143 



GENERAL SPECIFICATIONS 
<FWD> 



Items 


D31AMNSML4M 
D31AMNSML9M 


D31AMRSML4M 
D31AMRSML9M 


D31AMNJML4M 
D31AMNJML9M 


D31AMRJML4M 
D31AMRJML9M 


Vehicle 
dimen- 
sions 


Overall length mm (in.) 
Overall width mm 
Overall height (unladen 
mm (in.) 

Wheelbase mm (in.) 
Tread - Front mm (in. 
Tread - Rear mm (in.) 
Overhang - Front 
mm (in.) 

Overhang - Rear 
mm (in.) 

Minimum running grounc 
clearance mm (in.) 
Angle of approach 
degrees 

Angle of departure 
degrees 


1 
2 
) 3 

4 

5 
6 
7 

8 

9 

1 0 
1 1 


4,380 (172.4) 
1,735 (68.3) 
1,295 (51 .0) 

2,510 (98.8) 

1 cm /en c\ 

I, 510 (59.4) 
935 (36.8) 

935 (36.8) 

145 (5.7) 

II. 8 
15.8 


4,380 (172.4) 
1,735 (68.3) 
1,295 (51 .0) 

2,510 (98.8) 
1 ,51 5 (59. b) 

I, 510 (59.4) 
935 (36.8) 

935 (36.8) 

145 (5.7) 

II. 8 
15.8 


4,380 (172.4) 
1 ,735 (68.3) 
1,295 (51 .0) 

2,510 (98.8) 
1 ,51 5 (59.6) 

I, 510 (59.4) 
935 (36.8) 

935 (36.8) 

145 (5.7) 

II. 8 
15.8 


4,380 (172.4) 
1,735 (68.3) 
1 ,295 (51 .0) 

2,510 (98.8) 
1,515 (59.6) 

I, 510 (59.4) 
935 (36.8) 

935 (36.8) 

145 (5.7) 

II. 8 
15.8 


/ehicle 
weight 
eg (lbs.) 


Curb weight 

Gross vehicle weight rating 
Gross axle weight rating - 
Front 

Gross axle weight rating - 
Rear 


1,236 (2,725) 
1,660 (3,660) 
1 ,010 (2,227) 

800 (1,764) 


1,266 (2,791) 
1,660 (3,660) 
1 ,010 (2,227) 

800 (1,764) 


1 ,245 (2,745) 
1 ,690 (3,726) 
1,010 (2,227) 

800 (1,764) 


1,275 (2,811) 
1,690 (3,726) 
1,010 (2,227) 

800 (1,764) 


Seating capacity 


4 


4 


4 


4 


Engine 


Model No. 
Piston displacement 
cm 3 (cu.in.) 


420A (DOHC) 
1,996 (121.8) 


420A (DOHC) 
1,996 (121.8) 


420A (DOHC) 
1,996 (121.8) 


420A (DOHC) 
1,996 (121.8) 


Trans- 
ixle 


Model No. 
Type 


F5MC1 

5-speed manual 


F4AC1 
4-speed 

automatic 


F5MC1 

5-speed manual 


F4AC1 
4-speed 

automatic 


: uel 
system 


Fuel supply system 


Electronically 
controlled multi- 
port fuel injec- 
tion 


Electronically 
controlled multi- 
port fuel injec- 
tion 


Electronically 
controlled multi- 
port fuel injec- 
tion 


Electronically 
controlled multi- 
port fuel injec- 
tion 
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ItGms 






HOH A fcAKILiKAl AhA 

Uo 1 AM In nML4lv 


HOH AMDLJMI AhA 

Uol AMHnlvlL4lvl 


D32AMNGFL4M 


D32AMRGFL4N 








Uol MMINnMLy 


vi Uol AMnnMLyiv 


i uo^AMrMurLyiv 


UiKnM nor L3 1\ 


Vehicle 


Overall length mm (in.) 


1 


4,380 (172.4) 


4,380 (172.4) 


4,380 (172.4) 


4,380 (172.4) 


dimen- 


Overall width mm (in.) 


2 


1,735 (68.3) 


1,735 (68.3) 


1,740 (68.5) 


1,740 (68.5) 


sions 






1 ,740 (68.5)* 1 


1 ,740 (68.5)* 1 




Overall height (unladen 


3 


1,295 (51 .0) 


1,295 (51 .0) 


1,295 (51 .0) 


1,295 (51 .0) 




mm (in ) 














Wheelbase mm (in.) 


4 


2,510 (98.8) 


2,510 (98.8) 


2,510 (98 ; 8) 


2,510 (98.8) 




Tread - Front mm (in. 


5 


1,515 (59.6) 


1,515 (59.6) 


1,515 (59.6) 


1,515 (59.6) 




Tread — Rear mm fin 1 

1 1 w LIU 1 1 w CI 1 llllll Mlli 


6 


1 510 (59 4) 


1 51 0 (59 4) 


1 510 (59 4) 


1 510 (59 4) 




Overhang - Front 
mm (in.) 


7 


935 (36.8) 


935 (36.8) 


935 (3.6.8) 


935 (36.8) 




Overhang - Rear 
mm (in.) 


8 


935 (36.8) 


935 (36.8) 


935 (36.8) 


935 (36.8) 




Minimum running grounc 


9 


145 (5.7) 


145 (5.7) 


145 (5.7) ' 


145 (5.7) 




clearance mm (in.) 














Angle of approach 


1 0 


11.8 


11.8 


11.8 


11.8 




degrees 














Angle of departure 


1 1 


15.8 


15.8 


15.8 


15.8 




degrees 












Vehicle C 


urb weight 




1 ,285 (2,833) 


1,315 (2,899) 


1 ,322 (2,915) 


1,357 (2,992) 




Gross vehicle weight rating 


1 ,750 (3,858) 


1,750 (3,858) 


1,750 (3,858) 


1,750 (3,858) 




Gross axle weight rating - 




1 ,010 (2,227) 


1 ,010 (2,227) 


1,025 (2,260) 


1,025(2,260) 




Front 












Gross axle weight rating - 




OUU [ I , / 04) 


OUU { 1 , / 04 ) 


77C H -jr\Q\ 


1/0 ( 1 , / uyj 




Rear 












Seating capacity 


A 

4 


A 

4 


4 


4 


Engine 


Model No. 




420A (DOHC) 


420A (DOHC) 


4G63 (DOHC) 


4G63 (DOHC) 




Piston displacement 




1,996 (121.8) 


1,996 (121.8) 


1,997 (121.9) 


1,997 (121.9) 




cm 3 (cu.in.) 












"rans- 


Model No. 




F5MC1 


F4AC1 


F5M33 


F4A33 


ixle 


Type 




5-speed manual 


4-speed 


5-speed manual 


4-speed 










automatic 




automatic 


: uel 


Fuel supply system 




Electronically 


Electronically 


Electronically 


Electronically 


ystem 






controlled multi- 


controlled multi- 


controlled multi- 


controlled multi- 






port fuel injec- 


port fuel injec- 


port fuel injec- 


port fuel injec- 








tion 


tion 


tion 


tion 



NOTE 

• 1: Vehicles with side air dam. 
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<AWD> 



Items 






D33AMNGFL4M 
D33AMNGFL9M 


D33AMRGFL4M 
D33AMRGFL9M 


VGhiclG dimGnsions 


Overall length mm (in.) 


1 




A QRfl M 79 A\ 




uveran wiam mm \\\\.} 


0 
£. 


1 74D CRR R\ 






Oworall hoinht /iinlaHon\ mm /in \ 
uvc! ail i iciyi il iui iiauci \f i ■ ■ i ■ ■ ill i _ y 


Q 
O 


1 "310 C51 fil 


1 "310 (51 




Wheelbase mm (in.) 


4 


2,510 (98.8) 


2,510 (98.8) 




Tread - Front mm (in.) 


5 


1 ,515 (59.6) 


1,515 (59.6) 




Tread — Rear mm (in.) 


0 


1 n /EG A\ 

i ,oi u (oy.4) 


1,510 l?"-^7 




Overhang - Front mm (in.) 


7 


935 (36.8) 


9 3 5 (36.8) 




Overhang - Rear mm (in.) 


8 


935 (36.8) 


935 (36.8) 




Minimum running ground 
3learance mm (in.) 


9 


1 45 (5.7) 


145 (5.7) 




Angle of approach degrees 


10 


12.2 


1.2.2 




Angle of departure degrees 


A A 
11 


1 £ O 

1 b.2 


■ICO 


Vehicle weight kg 


Curb weight 




1,427 (3,146) 


1 ,462 


[lbs.) 


Gross vehicle weight rating 




1,850 (4,079) 


1 ,850 (4,079) 




Gross axle weight rating - Front 




1,050 (2,315) 


1,050 (2,315) 




Gross axle weight rating - Rear 




850 (1,874) 


850(1,874) * 


Seating capacity 


4 


4 


Engine 


Model No. 




4G63 (DOHC) 


4G63 (DOHC) 




Piston displacement cm 3 (cu.in.) 




997 (121.9) 


1997 (121.9) 


Transaxle 


Model No. 




W5M33 


W4A33 




Type 




5-speed manual 


4-speed automatic 


Fuel system 


Fuel supply system 


Electronically controlled 
multiport fuel injection 


Electronically controlled 
multiport fuel injection j 
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ECLIPSE SPYDER 
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GENERAL SPECIFICATIONS 



Items 






D38ABNGFL4M 


D38ABRGFL4M 


D39ABNJEL4M 


D39ABRJEL4M 








D38ABNGFL9M 


D38ABRGFL9M 


D39ABNJEL9M 


D39ABRJEL9M 


Vehicle 


Overall length mm (in. 


1 


4,380 (172.4) 


4,380 (172.4) 


4,360 (172.4) 


4,380 (172.4) 


dimen- 


Overall width mm (in. 


2 


1,740 (68.5) 


1,740 (68.5) 


1,735 (68.3) 


1 735 (68 3) 


sions 








1 ,740 (68.5)* 1 


1 ,740 (68.5)* 1 




Overall height (unladen 


) 3 


1 ,340 (52.8) 


1 ,340 (52.8) 


1 ,340 (52.8) 


1,340 (52.8) 




mm (in.) 














Wheelbase mm (in.) 


4 


2,510 (98.8) 


2,510 (98.8) 


2,510 (98.8) 


2,510 (98.8)' 




Tread - Front mm (in. 


5 


1,510 (59.4) 


1,510 (59.4) 


1,510 (59.4) 


1,510(59.4) 




Tread - Rear mm (in. 


6 


1,505 (59.2) 


1 ,505 (59.2) 


1 ,505 (59.2) 


1,505 (59.2) " 




Overhang - Front 


7 


935 (36.8) 


935 (36.8) 


935 (36.8) 


935 (36.8) 




mm (in.) 












Overhang - Rear 


8 


935 (36.8) 


935 (36.8) 


935 (36.8) 


935 (36.8) 




mm (in.) 

Minimum running grounc 


9 


160 (6.3) 


160 (6.3) 


160 (6.3) 


160 (6.3) 




clearance mm (in.) 












Angle of approach 


1 0 


10 0 

I d.d 


■i o o 


12.2 


12.2 




degrees 














Angle of departure 


1 1 


15.8 


15.8 


15.8 


1 5 '. '6 ' 




degrees 












/ehicle 


(Jurb weight 




1,385 (3,053) 


1,425 (3,142) 


1,305 (2,877) 


1,335 (2,943) 


veight 


Gross vehicle 




1 ,850 (4,079) 


1 ,850 (4,079) 


1 ,765 (3,935) 


1,785 (3,935) 


eg (lbs.) 


Gross axle weigfetgtoir^iRg 


1,030 (2,271) 


1,030 (2,271) 


1 ,010 (2,227) 


1,010 (2,227) 




Front 










Gross axle weight rating - 




820 (1,808) 


820 (1,806) 


800 (1,764) 


800 (1,764) 




Rear 










Seating capacity 


4 


4 


4 


4 


Engine 


Model No. 




4G63 (DOHC) 


4G63 (DOHC) 


4G64 (SOHC) 


4G64(SOHC) 




Piston displacement 




1,997 (121.9) 


1,997 (121.9) 


2,351 (143.4) 


2,351 (143.4) 




cm 3 (cu.in.) 










Trans- 


Model No. 




F5M33 


F4A33 


F5M31 


F4A23 


axle 


Type 




5-speed manual 


4-speed 


5-speed manual 


4-speed 










automatic 




automatic 


Fuel 


Fuel supply system 




Electronically 


Electronically 


Electronically 


Electronically 


system 






controlled multi- 


controlled multi- 


controlled multi- 


controlled multi- 








port fuel injec- 


port fuel injec- 


port fuel injec- 


port fuel injec- 








tion 


tion 


tion 


tion 



NOTE 

*1: Vehicles with side air dam. 
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Each torque value in the table is a standard value 
for tightening under the following conditions. 

(1) Bolts, nuts and washers are all made of steel 
and plated with zinc. 

(2) The threads and bearing surface of bolts and 
nuts are all in dry condition. 



Standard bolt and nut tightening torque 



The values in the table are not applicable: 

(1) If toothed washers are 'inserted. 

(2) If plastic parts are fastened. . 

(3) If bolts are tightened to plastic or die-cast in- 
serted nuts. 

(4) If self-tapping screws or self-locking nuts are 
used. 



Bolt nominal diameter 
(mm) 


Pitch (mm) 


Torque Nm (ft.lbs.) ' ' " \p 


Head mark "4" 


Head mark "T 


Head mark "8" 


M5 


0.8 


2.5 (1.8) 


4.9 (3.6) 


5.9 (4.3) i 


M6 


1.0 


4.9 (3.6) 


8.8 (6.5) 


9.8 (7.2) 


M8 


1.25 


12(8.7) 


22(16) 


25(18) 


M10 


1.25 


24(17) 


44 (33) 


52(38) 


M12 


1.25 


41 (30) 


81 (60) 


96(71) 


M14 


1.5 


72 (53) 


137(101) 


157 (116) 


M16 


1.5 


111 (82) 


206 (152) 


235(174) 


M18 


1.5 


167(123) 


304(224) 


343(253) 


M20 


1.5 


226 (166) 


412 (304) 


481 (354) 


M22 


1.5 


304 (224) 


559 (412) 


647(477) 


M24 


1.5 


392 (289) 


735 {542) 


853 (629) 


Flange bolt and nut tightening torque 


Bolt nominal diameter 
(mm) 


Pitch (mm) 


Torque Nm (ft.lbs.) , !!; , u 


Head mark "4" 


Head mark "7" 


Head mark "8" „ .. .. 


M6 


1.0 


4.9 (3.6) 


9.8 (7.2) 


12(8.7) 


M8 


1.25 


13(9.4) 


24 (17) 


28 (20) 


M10 


1.25 


26 (19) 


49 (36) 


57 (42) 


M10 


1.5 


24(17) 


44(33) 


54 (40) 


M12 


1.25 


46(34) 


93 (69) 


103 (76) 3 


M12 


1.75 


42 (31) 


81 (60) 


96(71) , f 
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LUBRICATION AND MAINTENANCE 



Maintenance and lubrication service recommenda- 
tions have been compiled to provide maximum 
protection for the vehicle owner's investment 
against all reasonable types of driving conditions. 
Since these conditions vary with the individual ve- 
hicle owner's driving habits, the area in which the 
vehicle is operated and the type of driving to which 
the vehicle is subjected, it is necessary to prescribe 
lubrication and maintenance service on a time fre- 
quency as well as mileage interval basis. 
Oils, lubricants and greases are classified and 
graded according to standards recommended by 
the Society of Automotive Engineers (SAE), the 
American Petroleum Institute (API) and the National 
Lubricating Grease Institute (NLGI). 

MAINTENANCE SCHEDULES 

Information for service maintenance is provided 
under "SCHEDULED MAINTENANCE TABLE". 
Three schedules are provided; one for "Required 
Maintenance", one for "General Maintenance" and 
one for "Severe Usage Service". 
Item numbers in the "SCHEDULED MAINTE- 
NANCE TABLE" correspond to the item numbers 
in the "MAINTENANCE SERVICE" section. 

SEVERE SERVICE 

Vehicles operating under severe service conditions 
will require more frequent service. 
Component service information is included in ap- 
propriate units for vehicles operating under one 
or more of the following conditions: 

1. Police, taxi, or commercial type operation 

2. Operation of Vehicle 

(1) Short-trip operation at freezing temperature 
(engine not thoroughly warmed up) 

(2) More than 50% operation in heavy city traf- 
fic during hot weather above 32°C(90°F) 

(3) Extensive idling 

(4) Driving in sandy areas 

(5) Driving in salty areas 

(6) Driving in dusty conditions 

ENGINE OIL 

Either of the following engine oils should be used: 

(1) Engine oil displaying EOLCS certification mark 

(2) Engine oil conforming to the API classification 
SH ECU or SH/CD ECU. 

For further details, refer to "LUBRICANTS SELEC- 
TION" section. 



00100120067 

Caution 

Test results submitted to EPA have shown that 
laboratory animals develop skin cancer after 
prolonged contact with used engine oil. Accord- 
ingly, the potential exists for humans to develop 
a number:, of skin disorders, including cancer, 
from such exposure to used engine, oil. 
Care should be taken, therefore, when changing 
engine oil, to minimize the amount, and length 
of exposure time to used engine oil on your 
skin. Protective clothing and gloves, that cannot 
be penetrated by oil, should be worn. The skin 
should be thoroughly washed with soap and 
watery or use waterless hand cleaner, to remove, 
any used engine oil. Do not use gasoline, thin- 
ners, or solvents. 

GEAR LUBRICANTS 

The SAE grade number also indicates the viscosity 

of Multi-purpose Gear Lubricants. 

The API classification system defines, gear I ubrj- 

cants in terms of usage. Typically gear lubricants 

conforming to API GL-4 or GL-5 'with a viscosity 

of SAE 75W-85W are recommended for manual 

transaxle. 

LUBRICANTS - GREASES 

Semi-solid lubricants bear the NLGI designation 
and are further classified as grades 0, 1, 2; 3 etc. 
Whenever "Chassis Lubricant" is specified, Multi- 
purpose Grease, NLGI grade 2, should be used. 

FUEL USAGE STATEMENT 

Your car must use unleaded gasoline only. 
This car has a fuel filler tube especially designed 
to accept only the smaller-diameter unleaded gaso- 
line dispensing nozzle. 

Caution 

Using leaded gasoline in your car will damage 
the catalytic converter and oxygen sensor, and 
affect the warranty coverage validity. 

Your car is designed to operate on premium un'- i 
leaded gasoline having a minimum octane rating ' 
of 91 or 95 RON (Research Octane Number)! 
If premium unleaded gasoline is not available, un- 
leaded gasoline having a octane rating bfBY, or 
91 RON (Research Octane Number) may be used. 
In this case, the performance and fuel consumption 
will suffer a little degradation. 

Gasolines Containing Alcohol 

Some gasolines sold at service stations contain 
alcohol, although they may not be so identified. 
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Use of fuels containing alcohol is not recommended 
unless the nature of the blend can be determined 
as being satisfactory. 

Gasohol - A mixture of 10% ethanol (grain alcohol) 
and 90% unleaded gasoline may be used in your 
car. 

If driveability problems are experienced as a result 
of using gasohol, it is recommended that the car 
be operated on gasoline. 
Methanol - Do not use gasolines containing 
methanol (wood alcohol). Use of this type of alcohol 
can result in vehicle performance deterioration and 
damage critical parts in the fuel system compo- 
nents. Fuel system damage and performance prob- 
lems, resulting from the use of gasolines containing 
methanol, may not be covered by the new car war- 
ranty. 



Gasolines containing MTBE (Methyl Tertiary Bu- 
tyl Ether) 

Unleaded gasoline containing 15% or less MTBE 
may be used in your car. Fuel containing MTBE 
over 15% vol. may cause reduced engine perfor- 
mance and produce vapor lock or hard starting. 

MATERIALS ADDED TO FUEL 

Indiscriminate use of fuel system -cleaning' agents 
should be avoided. Many of these materials in- 
tended for gum and varnish removal may contain 
highly active solvents or similar ingredients that 
can be harmful to gasket and diaphragm materials 
used in fuel system component parts. 



RECOMMENDED LUBRICANTS AND LUBRICANT CAPACITIES TABLE 
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RECOMMENDED LUBRICANTS 



Items 


Recommended lubricants 


Engine 


Engine oil displaying EOLCS certification mark or conforming 
to the API classification SH ECU or SH/CD ECU (For further, 
details, refer to "LUBRICANTS SELECTION" section) 


Manual transaxle 


2.0L Engine (Non-turbo) 


TEXACO MTX FLUID FM 




2.0L Engine (Turbo) and 2.4L 
Engine 


API classification GL-4, SAE 75W-90or 75W-85W 


Automatic transaxle 


DIAMOND ATF SP II or equivalent 


Transfer <AWD> 


API classification GL-4, SAE 75W-90 or 75W-85W 


Differential (rear axle) 


API classification GL-5 or higher 

Above -23°C(-10°F): SAE 90, 85W-90, 80W-90 

From -34 o C(-30 o F)to-23°C(-10°F): 

SAE 80W.80W-90 

Below -34°C(-30°F): SAE 75W 


Power steering 


Automatic transmission fluid "DEXRONH" 


Brake and clutch 


Conforming to DOT3 or DOT4 


Engine coolant 




DIA-QUEEN LONG-LIFE COOLANT (Part No. 0103044) or 

High quality ethylene-glycol antifreeze coolant | 
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LUBRICANT CAPACITIES 



Description 


Metric measure 


U.S. measure , 


Engine oil 


Crankcase 
(excluding oil filter) 


2.0L Engine (Non-turbo) 


3.8 dm 3 


4 qts. 


2.0L Engine (Turbo) and 2.4L 
Engine 


4.0 dm 3 


4.2 qts. 


Oil filter 


2.0L Engine (Non-turbo) 


0.5 dm 3 


.53 qt. 


2.0L Engine (Turbo) and 2.4L 
Engine 


0.3 dm 3 


.32 qt. 


Oil cooler <2.0L Engine (Turbo)> 


n 1 Hm3 

U. I Ulll 


11 nt 


Cooling system (including heater and engine coolant reserve system) 


7 0 rim 3 


/.4 qis. 


Manual transaxle 


FWD 


d.M am 


d.\ qts. 


AWD 


iL.6 om" 


£A qts. 


Automatic transaxle 


2.0L Engine (Non-turbo) 


o.b am J 


y.i qts. 


2.0L Engine (Turbo) 


b. / am" 


/.i qts. 


2.41 Engine 


K 1 Hm3 

d. i urn 


R /I rite 

0.4 qis. 


Transfer <AWD> 


0.5 dm 3 


.53 qt. 


Differential (rear axle) 


0.85 dm 3 


.9 qt. 


Power steering 


0.9 dm 3 


.95 q t . 


Fuel tank 


64 dm 3 


17.0 gals. 



EOLCS certification mark 




M03A015 



LUBRICANTS SELECTION 
ENGINE OIL 

Caution 

Never use non-detergent or straight mineral oil. 
Oil Identification Symbol 

Use only engine oils displaying the EOLCS certification mark 
on the container. 




If these oils are not available, an API classification SH ECU 
or SH/CDECII can be used. 
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Non-turbo 

x — ' ,n -in o TO 40 60 80 100 120 f 



2.0L j n 
Engine j 



SAC 10W-30 



S«E 5W-30, PREFERRED 



2.4L 

Engine] 



SAE 10W- 30 



<^ , w PREFERRED } 



Turbo 

G 



M03B010 



30 20 -10 0 10 I 20 30 «0 50 *C 

M l I II II I III I I II > 



-20 -10 0 20 3240 tK 80 TOO 120 F 



SAE JOW-40 



SAE 1DW-30 



M03B002 

000053Z6 



Oil Viscosity 4 

The SAE grade number indicates the viscosity Of the Oil. 
A proper SAE grade number should be selected according 
to ambient temperature. 

NOTE 

i : SAE 5W-30 may be used for operation in very cold weather 
areas where the lowest ambient temperature is below 
- 10°F (- 23°C). 



COOLANT SELECTION 
COOLANT 

Relation between Antifreeze Concentration and Specific Gravity 



Engine coolant temperature °C(°F) and specific gravity 


Freezing 

temperature 

°C(°F) 


Safe operating 

temperature 

°C(°F) 


Engine coolant 
concentration 
(Specific volume) 


10 (50) 


20 (68) 


30 (86) 


40 (104) 


50 (122) 


1.054 


1.050 


1.046 


1.042 


1.036 


-16 (3.2) 


-11 (12.2) 


30% 


1.063 


1.058 


1.054 


1.049 


1.044 


-20 (-4) 


-15 (5) 


35% 


1.071 


1.067 


1.062 


1.057 


1.052 


-25 (-13) 


-20 (-4) 


40 % 


1.079 


1.074 


1.069 


1.064 


1.058 


-30 (-13) 


-25 (-13) . 


45% 


1.087 


1.082 


1.076 


1.070 


1.064 


-36 (-32.8) 


-31(-23.8| l » 


50% 


1.095 


1.090 


1.084 


1.077 


1.070 


-42 (-44) 


-37 (-35) 


55% 


1.103 


1.098 


1.092 


1.084 


1.076 


-50 (-58) 


-45 (-49) . 6 


0% 



Example 

The safe operating temperature is -15°C(5°F) when the measured specific gravity is 1.058 at the coolant 
temperature of 20°C(68°F). 

Caution 

1. If the concentration of the coolant is below 30%, the anti-corrosion property, will be adversely 
affected. In addition, if the concentration is above 60%, both the anti-freeze and engine cooling 
properties will decrease, affecting the engine adversely. For these reasons, be sure to maintain 
the concentration level within the specified range. 

2. Do not use a mixture of different brands of anti-freeze. 
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SCHEDULED MAINTENANCE TABLE 00100140124 

SCHEDULED maiNtE Na nC e SERVICES FOR EMISSION CONTROL AND PROPER 
VEHICLE PERFORMANCE 

Inspection and services should be performed any time a malfunction is observed or suspected. Retain 
receipts for all vehicle emission services to protect your emission warranty. 



No. 


Emission control system maintenance 


Service to be performed 


Kilometers in thousands 


24 


48 


72 


96 


120 


144 


168 


Mileage in thousands 


15 


30 


45 


60 


75 ; 


90 


105 


1 


Fuel system (Tank, pipe line and connection, 
and fuel tank filler tube cap) 


Check for leaks Every 5 years or 








X 








2 


Fuel hoses 


Check condition Every 2 years or 




X 




X 




X 




3 


Air cleaner element 


Replace at 




X 




X 




X 




4 


Evaporative emission control system (except 
evaporative emission canister) 


Check for leaks and clogging Every 5 years or 








X 








5 


Spark plugs 


Replace at 




X 




-X ■ 




'■■if 




6 


Ignition cables 


Replace Every 5 years or 








X 









GENERAL MAINTENANCE SERVICE FOR PROPER VEHICLE, PERFORMANCE 



No. 


General maintenance 


Service to be performed 


Kilometers in thousands 


24 


48 


72 


96 


120 


144 


168 


Mileage in thousands 


15 


30 


45, 


60 


75 


90 


105 


7 


Timing belts 


Replace at 








X' 

V 1. i. 




.<&UW>km* 2 

{100,000 miles) 


8 Drive belt (for generator, water pump, power Check condition at 
steering pump) 




X 


X X | 


9 


Engine oil 


Non-turbo 


Change Every 6 months or 


Every 12,000 km (7,500 miles) 


Turbo 


Every 8,000 km (5,000 miles) 


10 


Engine oil filter 


Non-turbo 


Replace Every Year" 3 or 


X 


X 


X 


X 


X 


X 


X 


Turbo 


Replace Every Year or 


Every 16,000 km (10,000 miles) 


11 


Manual transaxle oil 


Check oil level at 




K 




X 




X 




12 


Automatic transaxle fluid 


Check fluid level Every year or 


X 


X 


X 


X 


X 


X 


X 


13 


Transfer oil 


Check oil level at 


X 


X 




X 




14 


Engine coolant 


Change Every 2 years or 




X 




X 




X 




15 


Disc brake pads 


Check for wear Every year or 


X 


X 


X 


X 


X 


X 


X 


16 


Rear drum brake linings and rear wheel cylin- 
ders (vehicles without disc brakes for all 
wheels) 


Check for wear and leaks Evety 2 years or 




X 




X 




X 




17 


Brake hoses 


Check for deterioration or leaks Every year or 


X 


X 


X 


X 


X 


X 


X 


18 


Ball joint and steering linkage seals 


Check for grease leaks and damage Every 2 years or 




X 




X 




X 




19 


Drive shaft boots 


Check for grease leaks and damage Every year or 


X 


X 


X 


X 


X 


X 


X 


>0 


Rear axle oil 


Check oil level at 




X 




X 




X 




!1 


SRS* 4 system 


Check system 


At 10 years 


!2 


Exhaust system (connection portion of muffler, 
pipings and converter heat shields) 


Check and service as required Every 2 years or 




X 




X 




X 





NOTES 

"1 : For California, this maintenance is recommended but not required 
*2: Not required if belt was previously changed. 

*3: If the mileage is less than 1 2,000 km (7,500 miles) each year, the oil filter should be replaced at every oil change. 
*4: Supplemental Restraint system 
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SCHEDULED MAINTENANCE UNDER SEVERE USAGE CONDITIONS 

The maintenance items should be performed according to the following table: 



No. 


Maintenance item 


Service to be 
performed 


Kilometers in thousands 


24 


48 


72 


96 


120 


144 


168 


Severe usage conditions 


Mileage in Thousands 


15. 


30 


45 


60 


75 


90 


105 


3 


Air cleaner element 


Replace 


X 


X 


X 


X 


X 


X 




A and E 


5 


Spark plugs 


Replace 


X 


X 


X 


X 


X 


X 


X 


B and D 


9 


Engine oil 


Change Every 3 months or 


Every 4,800 km (3,000 miles) 


A, B, C, D and G 


10 


Engine oil filter 


Replace Every 6 months or 


Every 9,600 km (6,000 miles) 


A, B, C, D and G 


11 


Manual transaxle oil 


Change oil* 1 




X 




X 




X 




B, G and H 


12 


Automatic transaxle fluid 


Change fluid 




X 




X 




X 




B.GandH 


13 


Transfer oil 


Change oil 




X 




X 




X 




B, G and H 


15 


Disc brake pads 


Check for wear Every 6 months or 


Every 9,600km (6,000 miles) 


AandF 


16 


Rear drum brake linings and rear 
wheel cylinders (vehicles without 
disc brakes for all wheels) 


Check for wear and leaks Every 12 months 
or 


Every 24,000km (1 5,000 miles) 


A and F 



*1: Vehicles with turbocharger. 

Severe usage conditions 
A - Driving in dusty conditions E 
B- Trailer towing or police, taxi, or commercial type F 
operation G 
C- Extensive idling, driving in stop and go traffic 
D- Short-trip operation at freezing temperatures (en- 
gine not throughly warmed up) H 



- Driving in sandy areas 

- Driving in salty areas 

- More than 50% operation in heavycity traffic or at 
sustained high speeds during hot weather above 
32°C(90°F) 

- Driving on off-road 



MAINTENANCE SERVICE ™»i«o« 

1. FUEL SYSTEM (Tank, Pipe Lines, Connections 
and Fuel Tank Filler Tube Cap) (Check for 
leaks)/2. FUEL HOSES (Check condition) 

1. Check for damage or leakage in" the fuel lines.' and 
connections and looseness of the fuel tank filler tube 
cap. 

2. Check the surface of fuel hoses for heat and mechanical 
damage. Hard and brittle rubber, cracking, checking, tears, 
cuts, abrasions and excessive swelling' indicate 
deterioration of the rubber. 

3. If the fabric casing of the rubber hose, is exposed' by 

cracks and abrasions in the fuel system, the hoses should 
be changed. 
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<2.0L Engine (Non-turbo)> 




0000411Z 00X0132 



3. AIR CLEANER ELEMENT (Replace) ooiooisoose 

The air cleaner element will become dirty and loaded with 
dust during use, and the filtering effect will be substantially 
reduced. 

Replace it with a new one. 

(1) Unclamp the air cleaner cover. 

(2) Take out the air cleaner element, install a new one. 

(3) Be sure when clamping the air cleaner cover in place 
that the cover is completed closed. 



4. EVAPORATIVE EMISSION CONTROL SYSTEM 
(Check for leaks and clogging) - except evapo- 
rative emission canister ooiooimosi 

1. If the fuel-vapor vent line is clogged or damaged, a fuel 
vapor mixture escapes into the atmosphere causing 
excessive emissions. Disconnect the line at both ends, 
and blow it clean with compressed air. Remove the fuel 
tank filler tube cap from the fuel tank filler tube and check 
to see if there is evidence that the packing makes improper 
contact to the fuel tank filler tube. 

2. The fuel tank pressure control valve installed on the vapor 
line should be checked for correct operation. 
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5. SPARK PLUGS (Replace) «mop2mhh» 

1. Spark plugs must spark properly to assure proper engine 
performance and reduce exhaust emission level.' 
Therefore, they should be replaced periodically with new 
ones. . ... 

2. The new plugs should be checked ffcf the proper gap. 

Spark plug gap: 1 1 1 

<2.0L Engine (Turbo)>' 

0.7-0.8 mm (.028-.030 in.) 
<2.0L Engine (Non-turbo)> ' 

1.22-1.35 mm (.048-.053 in.) 
<2.4L Engine> * 

1.0-1.1 mm (.039-.043 in.) 

3. Install the spark plug and tighten to the Specified. 

Tightening torque: 

<2.0L Engine (Turbo) and 2.4L Engine> 

25 Nm (18 ftlbs.) \ 
<2.0L Engine (Non-turbo)> 

28 Nm (20 ft.lbs.) 



Incorrect 


Correct 
















6EN0960 



6. IGNITION CABLES (Replace) 00100210054 

The ignition cables should, be replaced periodically with new 
ones. After replacing, make sure that the ignition cables are 
routed properly and fully seated. 

NOTE 

When disconnecting an ignition cable; be sure to hold the 
cable boot. If the cable is disconnected by pulling on the 
cable alone, an open circuit might result. 



7. TIMING BELT (Replace) 00100220027 

Replace the belt with a new one periodically to assure proper 
engine performance. 

For disassembly and assembly procedures; 
Refer to GROUP 11 A - Timing Belt. 
Refer to GROUP 11 C- Timing Belt. 
Refer to GROUP 1 1 E - Timing Belt. 



8. DRIVE BELT (For Generator, Water Pump, 
Power Steering Pump) (Check condition) 

00100250070 

Check the tension of the drive belt. Check the drive belt 
for evidence of cuts and cracks, and replace it if defective. 
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Tension gauge 




6EN0596 



98 N (22 lbs.) 




6EN0887 




Tension 
gauge 



CEN0103 



Generator pulley 




Crankshaft pulley 



M50A011 



98 N (22 lbs.) 

Water pump pulley 



Power steering 
pump pulley 




A01C0026 



GENERATOR AND WATER PUMP DRIVE BELT TENSION 
CHECK 

<2.0L Engine (Turbo) and 2.4L Engine> 

Check the belt tension with the tension gauge, or check the 
belt deflection by pressing, the middle point of the belt by 
a force of 98 N (22 lbs.). 

Standard value: 



Tension N (lbs.) 


245 -490 (55.1 -110.2) 


Deflection mm (in.) 
<Reference value> 


9.0-11.5 (.35 -.45) 



<2.0L Engine (Non-turbo)> 

Check the belt tension with the tension gauge at the middle 
point of the belt, or check the belt deflection by pressing, 
the belt point by a force of 98 N (22 lbs.). 

Standard value: 



Tension N (lbs.) 


400 - 490 (90 -110) - 


Deflection mm (in.) 
<Reference value> 


9.0 - 12.0 (.35 -.47) 



POWER STEERING PUMP DRIVE BELT TENSION CHECK 
<2.0L Engine (Turbo) and 2.4L Engine> 

1. Pull or push at the mid point of the belt with a force 
of 98 N (22 lbs.) to measure dirve belt deflection. 

Standard value: 5.5-8.0 mm (.22-.32 in.) 

2. Use a tension gauge to measure belt tension. 

Standard value: 245-490 N (55.1-110.2 lbs.) 
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98N (22 lbs.) 



Crankshaft 
pulley 




Power 
steering 
pump pulley 

Tension 
pulley 



A/C 

compressor 
pulley 



Drain plug 




^ Oil pan side 



7ENOJ07 



<2.0L Engine (Non-turbo)> 




34 Nm (25 ft.lbs.) 



00X0069 



<2.0L Engine (Turbo) and 
2.4L Engine> 




<2.0L Engine (Non-turbo)> 

1. Pull or push at the mid point of the belt with a force 
of 98 N (22 lbs.) to measure dirve belt deflection. 

Standard value: 10.0-11.0 mm (.30-.43 in.) 

2. Use a tension gauge to measure belt tension. 

Standard value: 412-510 N (92.6-114.6 lbs.) 



9. ENGINE OIL (Change) ooiooawisa 

Use the specified oil. (Refer to P.00-34.) 
Caution 

Never use nondetergent or straight mineral oil. 

1. After warming up the engine, remove the oil filler cap. 

2. Remove the drain plug to allow the engine oil to drain. 

3. Replace the drain plug gasket with a new one and tighten, 
the drain plug. 

4. Supply new engine oil through the oil filler. 

Engine oil total quantity: 

[including oil filter and oil cooler] 

<2.0L Engine (Non-turbo) and 2.4L Engine> 

4.3 dm* (4 1/2 qts.) 
<2.0L Engine (Turbo)>' 

4.4 dnf (4.6 qts.) 

5. Start and run the engine a few minutes. 

6. Stop the engine and check the engine oil level is within 
the level range indicated on the oil dipstick. 




00X0070 
00003670 
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<2.0L Engine (Non-turbo)> 




B00X0069 



10. ENGINE OIL FILTER (Replace) 00100270076 

The quality of replacement filters varies considerably. Only 
high quality filters should be used to assure most efficient 
service. 

Genuine oil filters are capable of withstanding a pressure, 
of 1,765 kPa (256 psi). These high' quality filters are highly 
recommended. The followings part are available as follows. 

Oil Filter Part No. 

<2.0L Engine (Turbo) and 2.4L Engines- 
Mitsubishi Genuine Parts: 
MD1 35737, MD1 36466, MD325714 or equivalent 

<2.0L Engine (Non-turbo)>: 

Chrysler Genuine Parts: M05281090 or equivalent 



<2.0L Engine (Turbo) and, 
2.4L Engine> 




A00X0071 



ENGINE OIL FILTER SELECTION 

This vehicle is equipped with a full-flow, throw-away oil filter. 

The same type of replacement filter is recommended as a 
replacement filter for this vehicle. It is possible, particularly 
in cold weather, that this vehicle may develop high oil pressure 
for a short duration. You should be sure that any replacement 
filter used on this vehicle is a high-quality filter and is capable' 
of withstanding a pressure of 1,765, kPa (256 psi) 
(manufacturer's specifications) to avoid filter and engine 
damage. 

The following is a high-quality filter and is strongly 
recommended for use on this vehicle. 

<2.0L Engine (Turbo) and 2.4L Engine> 

Mitsubishi Engine Oil Filter Part No; MD135737, 
MD136466 or MD325714 

<2.0L Engine (Non-turbo)> 

Chrysler Engine Oil Filter Part No. M05281090 

Any replacement oil filter should be installed in accordance 
with the oil filter manufacturer's installation instructions- : 

(1) Remove the engine oil filler cap. 

(2) Remove the engine oil drain plug, and drain out the engine 
oil. ' 

(3) Remove the engine oil filter by using the oil filter wrench. 

(4) Clean the oil filter mounting surface of the oil filter bracket. 
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q O-ring 


F00S42 



(5) Coat engine oil to the O-ring of new 0I ' filter: " 

(6) Screw on the oil filter by hand until it touches the surface 
of the flange and then tighten it with the filter wrench: 
etc. 

<2.0L Engine (Turbo) and 2.4LEngine> 

• For MD135737: One full turn or 14 Nm (10ft.lbs.) , 

• For MD136466.MD325714: 3/4 turn or 17 Nm (12 
flips.) ..... ; 

<2.0L Engine (Non-turbo)^ 

• For M05281 090: 3/4 turn or 21 Nm (15 ft.lbs.) 

(7) Add new engine oil through the oil filter... 

(8) Start and run engine and check for engine oil leaks. 

(9) After stopping engine, check oil level and replenish as 
necessary. 



<2.0L Engine (Non-turbo)> 




B09X0127 



11. MANUAL'TRANSAXLE OIL 



* 001 



<2.0L Engine (Turbo) '><^ 
and 2.4L Engine> " 

v Filler plug 




Z09F012 



(Check oil level) 

Check each component for evidence of leakage, and check 
the oil level by removing the filler plug. If the 'oil is contaminated, 
it is necessary to replace it with new*'dil. 

1. With the vehicle parked at a level place, remove the filler 
plug and check that the oil level. '/') 

2. The level must be up to the lower 'edge of the filler plug 
hole. 

3. Check that the transaxle oil is not noticeably dirty, and 

that it has a suitable viscosity. 

(Change oil) 

1. Remove transaxle drain plug. 

2. brain oil. 

3. Tighten drain plug to specified torque. 

Specified torque: 

<2.0L Engine (Non-turbo)> 30 Nm (22 ft.lbs.) 
<2.0L Engine (Turbo) and 2.4LEngine> 
32 Nm (24 ft.lbs.) 



4. Remove filler plug and fill with specified oil till the level 
comes to the lower portion of filler plug hole. 
Specified oil: 

<2.0L Engine (Non-turbo)> 

TEXACO MTX FLUID FM 
<2.0L Engine (Turbo) and 2.4LEngine> 

API classification GL-4, S A E 75W-90 0 r 
75W -85W 
Quantity: 

<FWD> 2.0 dm 3 (2.1 qts.) 
<AWD> 2.3 dm 3 (2.4 qts.) 
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5. Tighten filler plug to specified torque. 

Specified torque: 

<2.0L Engine (Non-turbo)> 30 Nm (22 ft.lbs.) 
<2.0L Engine (Turbo) and 2.4L Engine> 
32 Nm (24 ft.lbs.) 



12. AUTOMATIC TRANSAXLE FLUID 00100290133 

(Check 'fluid level) 

<2.0L Engine (Non-turbo)> 

1. Position the vehicle on a level surface. 

2. Start engine and allow to idle in PARK for at least 60 

seconds. The warmer the transaxle fluid, the more 
accurate the reading. 

3. While sitting in driver seat, apply brakes and place gear 
selector in each position. Return gear selector to PARK. 

4. Raise hood and remove transaxle fluid level indicator 

(dipstick) and wipe clean with a suitable shop towel. 

5. Install dipstick and verify it is seated in fill tube. 

Caution 

Do not overfill automatic transaxle, leakage or damage 
can result. 




Remove dipstick, with handle above tip, take fluid level 
reading. If the vehicle has been driven for' at feast 15 
minutes before inspecting fluid leviel, transaxle can be 
considered hot and reading should be above the WARM 
mark. If vehicle has run for less than 15 minutes and 
more than 60 seconds, transaxle can be considered warm 
and reading should be above ADD mark. Add fluid only 
if level is below ADD mark on dipstick when transaxle 
is warm. 



<2.0L Engine (Turbo) and 2.4L Engine> 

1. Drive until the fluid temperature reaches the usual 
, temperature [70-80°C (158-1 76° F)] 

2. Place vehicle on level floor. 

3. Move selector lever sequentially to every position to fill 
torque converter and hydraulic circuit with fluid, then place 
lever, in "N" Neutral position. This operation is necessary 
to be sure that fluid level check is accurate. 
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TFA1069 



4. Before removing dipstick, wipe all dirt from area around 
dipstick. Then take out the dipstick and check the condition 
of the fluid. 

Further investigation of the transaxle is necessary if, 

• the fluid smells burnt. 

• the fluid color is brown or black. 

• metal particles can be seen or felt on the dipstick. 



5. Check to see if fluid level is in "HOT" range on dipstick. 
If fluid level is low, add ATF until level reaches "HOT" 
range. Low fluid level can cause a variety of conditions 
because it allows pump to take in air along with fluid. 
Air trapped in hydraulic circuit forms bubbles which make 
fluid spongy. 

Therefore, pressures will be erratic. 
Improper filling can also raise fluid level too high. When 
transaxle has too much fluid, gears churn up foam and 
cause same conditions which occur with low fluid level, 
resulting in accelerated deterioration of ATF. 
In either case, air bubbles can cause overheating, fluid 
-oxidation, which can interfere with normal valve, clutch, 
and servo operation. Foaming can also result in fluid 
escaping from transaxle vent where it may be mistaken 
for a leak. 

6. Be sure to examine fluid on dipstick closely. 




(Change fluid) 

<2.0L Engine (Non-turbo)> 

1. Place a drain container with a large opening, under the 
transaxle oil pan. 

2. Loosen the pan bolts and tap the pan at one comer' 
to break it loose allowing fluid to drain, then remove the 
oil pan. 

3. Install a new filter and O-ring on bottom of the valve 

body. 



4. Clean the oil pan and magnet. 

Apply the specified sealant to the oil pan. 

Specified sealant: 

Loctite 18718 or equivalent 

Tighten the oil pan mounting bolts to the specified torque: 

Tightening torque: 
19 Nm (14 ft.lbs.) 
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Fluid level dipstick 




09X0144 



Drain plug A 

If i iIb- 

9 (3 / — ■ Drain plug B _ 

>■ — - — • — 




Add 3.8 dm 3 (4.0 qts.) of the specified transmission fluid 
through the filler tube. 

Specified fluid: 

DIAMOND ATF SP II or equivalent 



6. Start the engine and allow it to run at idle for at least 

one minute. Then, with parking and service brake applied, 
move the selector lever momentarily to each position, 
ending in the park or neutral position. 

7. Add sufficient fluid to bring level to' 1/8 inch below the 
ADD mark. * 

8. Recheck fluid level after transaxle is at normal operating 
temperature. The level should be in the HOT region. 



<2.0L Engine (Turbo) and 2.4L Engine> 

Drain the fluid and check whether there is any evidence of 
contamination. 

Refill with new fluid after the cause of any contamination 
has been corrected. 

1. Remove drain plugs to let fluid drain. 

2. Remove the oil pan. 

3. Check the oil filter for clogging and damage and replace 
if necessary. 

4. Clean the inside of oil pan and magnets. 

5. Attach the magnets to the concave part of the oil pan. 
6. Clean both gasket surfaces of transaxle case and oil 

pan. 

7. Install oil pan with new gasket and tighten oil pan bolts. 
Oil pan bolt: 11 Nm (8.0 ft.lbs.) 

8. Tighten drain plug with gasket to specified torque. 

Specified torque: 

<2.0L Engine (Turbo)> 

(A) 39 Nm (29 ft.lbs.) 

(B) 29-34 Nm (22-25 ft.lbs.) 

<2.4L Engine> 

(A) 39 Nm (29 ftlbs.) 

(B) 39 Nm (29 ft.lbs.) 

9. Fill new ATF up to the COLD mark on the dipstick. 

Transmission fluid: 

DIAMOND ATF SP II or equivalent 

10. Start engine and allow to idle for at least two minutes. 
Then, with parking brake on, move selector lever momen- 
tarily to each position, ending in "N" Neutral position. 

1 1 . Check if ATF is filled up to the HOT mark on the dipstick. 
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Oil level 
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13. TRANSFER OIL omoowooio 
(Check oil level) 

Check each component for evidence of leakage, and-check 
the oil level by removing the filler plug. If the oil is contaminated, 
it is necessary to replace it with new oil. 
1. With the vehicle parked at a level place, remove the filler, 
plug. 



2. Check that the transfer oil level is at the lower portion 

of the filler plug hole. 

3. Check to be sure that the transfer oil is not noticeably, 

dirty, and that it has a suitable viscosity. 

(Change oil) 

1. Remove transfer drain plug. 

2. Drain oil. 

3. Tighten drain plug to specified torque. 

Specified torque: 32 Nm (24 ft.ibs.) 

4. Remove filler plug and fill with specified oil till the. level 
comes to the lower portion of filler-plug hole. 

Specified oil: 

API classification GL-4, SAE 75W-90 or 75W-85W 



Quantity: 0.5 dm 3 (.53 qt.) 

Tighten filler plug to specified torque. 
Specified torque: 32 Nm (24 ft.ibs.) 




04F0004 




14. ENGINE COOLANT (Change) 0010031007s 

Check the cooling system parts, such as radiator, heater, 
and oil cooler hoses, thermostat and connections for leakage 
and damage. 

CHANGING COOLANT 

1. Drain the engine coolant by removing the drain plug and 
then the cap. 



TSB Revision 



GENERAL - Maintenance Service 



<2.0L Engine (Non-turbo)> 




<2.0L Engine (Turbo)> 




OOXOOBS 



<2.4L Engine> 




14WO095 



2. For non-turbo, remove the 'drain plug from the cylinder 
block to drain engine coolant. 

For turbo, remove the water hose from the water pipe 
assembly (C) to do so. 

3. Remove the reserve tank to drain the engine coolant. 

4. When the engine coolant has drained, pour in water from 
the cap to clean the engine coolant line. 

5. For non-turbo, install the drain plug to the cylinder block. 
For turbo, install the water hose to the water pipe assembly 
(C). 

6. Securely tighten the radiator drain plug. 

7. Install the reserve tank. 

8. Slowly pour the engine coolant into the mouth of the 
radiator until the radiator is full, and pour also into the 
reserve tank up to the FULL line. 

Recommended antifreeze: 

DIA-QUEEN LONG-LIFE COOLANT (Part No. 0103044) 
or high quality ethylene-glycol antifreeze coolant) 

Quantity 7.0 dm 3 (7.4 qts.) 

9. Install the cap securely. 

10. : Start the engine and warm the engine until the thermostat 

opens. (Touch the radiator hose with your hand to check 
that warm water is flowing.) 

11. After the thermostat opens, race the engine at 3,000 
r/min 3 times. 

12. After the engine is stopped, wait until the engine has 
cooled down, and then remove the cap to check the 
level of the liquid. If the level is low, repeat the operation 
from step 9. 

Lastly, if the level does not drop, fill the condense tank 
with coolant up to the FULL line. 



15. DISC BRAKE PADS (Check for wear) 00100320054 

Check for fluid contamination and wear. Replace complete 
set of pads if defective. 

Caution 

The pads for the right and left wheels should be replaced 
at, the same time. Never "split" or intermix brake pad 
sets. 

All four pads must be replaced as a complete set. 

Thickness of lining (A) 
Limit: 2.0 mm (.08 in.) 

16. REAR DRUM BRAKE LININGS AND REAR 
WHEEL CYLINDERS (Check for wear and 

leaks) 00100330040 ; 

1. Remove the brake drum and check the thickness of brake 
shoe lining for wear. Check the automatic brake adjusting 
system by hand to see if it operates smoothly. 
Also see if the gears are in proper mesh with each other. 
To assure smooth operation, apply a very thin coat of 
multipurpose grease to the friction surface of adjuster 
and link shaft. 
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2. Check the wheel cylinder boots for evidence, of. a' brake 
fluid leak. Visually check the boots for cuts, tears or Heat 
cracks. (A slight amount of fluid on the boot may not 
be a leak, but may be preservative fluid used at assembly.) 

Caution 

The shoes for the right and left wheels should be, 

replaced at the same time. 

Never split or intermix brake shoe sets. 

All four shoes must be replaced as a complete set. 

Thickness of lining (A) 
Limit: 1.0 mm (.04 in.) 

17. BRAKE HOSES (Check for deterioration or 

leakS) 00100340043 

Check of brake hoses and tubing should be included In all 

brake service operations. 

The hoses should be checked for: 

1. Correct length, severe surface cracking, pulling, scuffing 
or worn spots. (If the fabric casing of the hoses is exposed 
by cracks of abrasion in the rubber hose cover, the hoses 
should be replaced. Eventual deterioration of hose may 
occur with possible bursting failure.) 

2. Faulty installation, casing twisting or interference 'with 
wheel,' tire or chassis. 

18. BALL JOINT AND STEERING LINKAGE SEALS 
(Check for grease leaks and damage) 

00100350046 

1. These components, which are permanently lubricated 
at the factory, do not require periodic lubrication. Damaged 
seals and boots should be replaced to prevent leakage 
or contamination of the grease. 

2. Check the dust cover and boots for proper sealing, leakage 
and damage. Replace them if defective. 



19. DRIVE SHAFT BOOTS (Check for grease leaks 
and damage) 00100300049 

These components, which are permanently lubricated 
at the factory, do not require periodic lubrication. Damaged 
boots should be replaced to prevent leakage or contamina- 
tion of the grease. 

Check the boots for proper sealing, leakage and damage. 
Replace it if defective. 



1. 



2. 




20. REAR AXLE OIL (Check oil level)-AWD 

00100750013 

Remove the filler plug and check the oil level at bottom of 
filler hole. If the oil level is slightly below the filler hole, it 
is in satisfactory condition. 
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21 .SRS SYSTEM (SRS component check: 
damage, function, connection to wiring, 
harness, etc.) aoiotoroose 

The SRS must be inspected by an authorized deatefiO years 
after the car manufacture date shown on the certification 
label located on left center pillar. 1 : ' , 



"SRS" WARNING LIGHT CHECK 

Turn the ignition key to the "ON" position. Does the "SRS" 
warning light illuminate for about 7 seconds, turn "OFF" and 
then remain extinguished for at least 45 seconds? If yes, 
SRS system is functioning properly. If not, refer to GROUP 
52B - Troubleshooting. 



SRS COMPONENTS VISUAL CHECK 

1. Turn the ignition key to "LOCK" position, disconnect the 
negative battery cable and tape the 'terminal. 

Caution 

Wait at least 60 seconds after disconnecting the bat- 
tery cable before doing any further Work. 
The SRS system is designed to retain enough voltage 
to deploy the air bag for a short time even after the 
battery has been disconnected, so serious injury may 
result from unintended air bag deployment If work 
is done on the SRS system immediately after the bat- 
tery cable is disconnected. ' ' 

2. Remove the floor console assembly. (Refer to, GROUP 

52A - Floor Console.) 
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<Driver's side> 
Pad cover 




<Passenger's side> 
Pad cover 



<Driver's side> 



Connector 

<Passenger's side> 



1SC022S 




Inflator case 





Inflator case 
Connector 



SRS-ECU CHECK 

Check SRS-ECU case and brackets for dents, cracks, 
deformities or rust. 

Caution 

The SRS may not activate if a front impact sensor is 
not installed properly, which could result in serious injury 
or death to the driver and passenger. 



AIR BAG MODULE, STEERING WHEEL AND CLOCK 
SPRING CHECK 

1. Remove the air bag module, steering wheel and clock 
spring. (Refer to GROUP 52B - Air Bag Module and 

Clock Spring.) , 

Caution 

The removed air bag module should be stored In a 

clean, dry place with the pad cover face up. 

2. Check pad cover for dents, cracks of deformities. 



3. Check connector for damage, terminals deformities, and 
harness for binds. 

4. Check air bag inflator case for dents, cracks or deformities. 

5. Check harness (built into steering wheel) and connectors 
for damage, and terminals for deformities. 
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6. Check clock spring connectors and protective tube for 

damage, and terminals for deformities. 

7. Visually check the clock spring case for damage. 

8. Align the mating mark of the clock spring and, after turning 
the vehicle's front wheels to straightahead position, install 
the clock spring to the column switch. 

Mating mark alignment 

Turn the clock spring fully clockwise, and turn back it 
approx. 3 and 1/8 turns counterclockwise to align the 
mating marks. 

Caution 

If the clock spring's mating mark is not properly 
aligned, the steering wheel may not be completely 
rotational during a turn, or the flat cable within the 
clock spring may be severed, obstructing normal op- 
eration of the SRS and possibly leading to serious 
injury to the vehicle's driver and passenger. 

9. Install the steering column covers, steering wheel and 
the air bag module. 

10. Check steering wheel for noise, binds of difficult operation. 

1 1 . Check steering wheel for excessive free play. 

REPLACE ANY VISUALLY INSPECTED PART IF IT 
FAILS THAT INSPECTION. 

(Refer to GROUP 52B -Air Bag Module and Clock Spring.) 
Caution 

The SRS may not activate if any of the above compo- 
nents is not installed properly, which could result 
in serious injury or death to the vehicle's driver and 
passenger. 




Instrument 
panel wiring 

harness 



Body wiring 
harness 



A19X0736 



INSTRUMENT PANEL WIRING HARNESS AND BODY 
WIRING HARNESS 

1. Check connector for poor connection. 

2. Check harnesses for binds, connectors for damage, and 
terminals for deformations. 

REPLACE ANY CONNECTORS OR HARNESS THAT 

FAIL THE VISUAL INSPECTION. 

(Refer to GROUP 52B- SRS Service Precautios.) 

Caution 

The SRS may not activate if SRS harnesses or connec- 
tors are damaged or improperly connected, which 
could result in serious injury or death to the vehicle's 
driver and passenger. 
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22. EXHAUST SYSTEM (CONNECTION PORTION 
OF MUFFLER, PIPINGS AND, CONVERTER 
HEAT SHIELDS) (Check and service as' 
required) 00100S80049 

1. Check for holes and gas leaks'dwe to damage; corrosion, 
etc. 

2. Check the joints and connections for looseness and gas' 
leaks. 

3. Check the hanger rubber and brackets for damage. 
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MAIN SEALANT AND ADHESIVE TABLE 

SEALANTS FOR ENGINE ACCESSORIES 



Application 


Recommended brand 


Sealing between rocker cover and camshaft bearing cap (4G6 DOHC 

cii iu ov3' ciiyiiico uiny^ 


3M ATD Part No. 8680 or equivalent 


Spalinn bptwppn ^pmi-circular nackinn and rockpr covpr and bptwppn 

wUU 1 Illy Uul VV1jV> 1 1 Owl 1 II Lil 1 LiUIUI kyUlslxl I'M ttl 1 WLiI\(j 1 bU VOI Ul UULvvUUI 1 

semi-circular packing and cylinder head 


Oil nrp^nrp ^witrh (pyppnt 4fi1 and fifi7 pnninp^ 

V_/l I hj\ COOU O Vv I IVy I I ICAVyCU L i \J 1 CX\ \\J uvl r CI 1 y 1 1 1 CO J 


Engine coolant temperature switch, Engine coolant temperature sensor, 
Thermo valve, Thermo switch, Joints, Engine coolant temperature 
gauge unit (large size) 


3M Nut Locking Part No. 4171 or equiva- 
lent 


Engine coolant temperature gauge unit (small size, MD091056 only) 


3M ATD Part No. 8660 or equivalent 


Oil pan (except 4G5 engine) 


MITSUBISHI GENUINE 'Part No.' 
MD99711 0 or equivalent 


SEALING BETWEEN GLASS AND WEATHERSTRIP 


Application 


Recommended brand 


Sealing between tempered glass and weatherstrip 


3M ATD Part No. 8513 or equivalent 


Sealing between body flange and weatherstrip 


3M ATD Part No. 8509 or equivalent 


Sealing between laminated glass and weatherstrip 



ADHESION WITH RIBBON SEALER 



Application 


Recommended brand 


Waterproof film for door, Fender panel, Splash shield, Mud guard, Rear 
combination light 


3M ATD Part No. 8625 or equivalent 


ADHESIVES FOR INTERIOR TRIM 


Application 


Recommended brand | 


Adhesion of polyvinyl chloride sheet 


3M Part No. EC-1 368 or equivalent | 


Adhesion of door weatherstrip to body 


3M ATD Part No. 8001 or 3M ATD Part No. 
801 1 or equivalent 


Sealing between grommet or packing, and metal seal 


3M ATD Part No. 8513 or equivalent 


Adhesion of headlining and other interior trim materials 


3M Part No. EC-1 368 or 3M ATD Part No. 
8080 or equivalent 


Adhesion of fuel tank to pad 


BODY SEALANT 


Application 


Recommended brand | 


Sealing of sheet metal, drip rail, floor, body side panel, trunk, front panel 
and the like joints 


3M ATD Part No. 8531 or 3M ATD Part No. 
8 8 4 8 or equivalent 


Sealing of liftgate hinges 
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CHASSIS SEALANT 




Application 


Recommended brand .* ' * 


Sealing of flange surfaces and threaded portions 


3M ATD Part No. 8659 or equivalent 


Fuel gauge unit packing 




Sealing of flange surfaces, threaded portions, packing and dust cover 

• Differential carrier packing 

• Dn^t rov/prc for hall ioint anH linkanp 

v UUOL OUVC O IUI UCLii \\Jii 11 CLi IU III ll\uUC 

• Steering gear box packing and shims 

» Stpprinn npar hnn^inn rark <iimnort rnvpr anH ton rnvpr 

• Mating surface of knuckle arm flange 


3M ATD Part No. 8663 or equivalent 

n - - ... i- 


Sealing between accelerator arm bracket and firewall 


Drying sealant Ji 


Sealant for drum brake shoe hold-down pin and wheel cylinder 


3M ATD Part No. 8513 or equivalent 



FAST BONDING ADHESIVE 




Application 


Recommended brand 


Adhesion of all materials except polyethylene, polypropylene, fluorocar- 
bon resin or other materials with highly absorbent surface 


3M ATD Part No! 81 55 or equivalent * a ' 


ANAEROBIC FAST BONDING ADHESIVE 


Application 


Recommended brand ; 


Fixing of bolts and screws 

• Tightening of drive gear to differential case 

• Bolts for coupling tilt steering upper column with lower column 


3MStud locking Part No. 4170 or equiva- 
lent 

i •< * 


Fixing of bearing, fan, pulley and gear connections 




Sealing of small recess or flange surface 


h 


Steering angle stopper bolt 


3M Nut locking Part No.41 71 or equivalent 


UNDERCOAT 




Application 


Recommended brand r " 


Undercoat 


3M ATD Part No. 8864 or equivalent 
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GENERAL INFORMATION 



I Items 






I Specifications 


Type 


In-line OHV, DOHC 


Number of cylinders 


4 


Bore mm (in.) 


85.0 (3.35) 


Stroke mm (in.) 


8&i (3.28) 


Piston displacement cm 3 (cu.in.) 


1,997(121.9) ' 


Compression ratio 


8.5 


Firing order 


1-3-4-2 


Counterbalance shaft 


Equipped 


Valve timing 


Intake valve 


Opens 


21 "BTDC 






Closes 


51°ABDC Am : s 




Exhaust valve 


Opens 


57°BBDC 






Closes 


15°ATDC . ,, 


Lubrication system 


Pressure feed-full flow filtration , , | 


Oil pump type 


Involute gear type ^ . 



LUBRICATION SYSTEM 

; 1 1 *■ tr 




6LU0056 
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SERVICE SPECIFICATIONS >■ °mmk 



Items 


Standard value 


Limit 1 


Drive belt 
(For generator) 


Tension N(lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


245 -490 (55.1 - 11 
490 -886 (110.2- 154.3) 
392 (88.2) 


D.2) - 


Deflection 
mm (in.) 
<Reference 

value> 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


'9.0 - 11.5(3 
7.5 -9.0 (.30 -.35) 
10.0 (.39) 


S- .45) - 


Drive belt 
(For power 
steering pump) 


Tension N(lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


245 -490 (55 1 - 110 2) 
490 -686 (110.2- 154.3) 
343 - 441 (77.2 - 99.2) 




Deflection 
mm (in.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


4.5-5.5 (.18 -.22) 
6.0 -7.0 (.24 -.28) 




Drive belt 
(For A/C 
compressor) 


Tension N (lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


255 - 333 (57 3 - 75 0) 
382 -441, (86.0 - 99.2) 
255 - 333 (57.3 - 75.0) 




Deflection 
mm (in.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


6.5-7.5 (.26 -.30) 
5.5 - 6.0 (.22- .24) 
6.5 -7.5 (.26 -.30) 




Basic ignition timing at idle 


5°BTDC±3" 


- 


Actual ignition timing at idle 


Approx. 8° BTDC 




Curb idle speed r/min 


750 ± 100 




CO contents % 


0.5 or less 




HC contents ppm 


1 00 or less 


- 


Compression pressure (at 250 - 400 r/min) kPa (psi) 


1250 (178) 


min. 935 (133) 


Compression pressure difference of all cylinder kPa (psi) 




max. 100 (14) . 


Intake manifold vacuum kPa(in.Hg) 




min. 60 (18) 


Cylinder head bolt length mm (in.) 


- 


99.4 (3.91) 


Auto tensioner push rod movement mm (in.) 


Within 1(.04) 




Timing belt tension torque Nm(ft.lbs) 


3.5 (2.6) 




Auto tensioner rod protrusion mm (in.) 


3.8-4.5(.150-.177) 




Timing belt B tension mm (in.) 


5 - 7 (.20 - .28) 
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- Sealants/Special Tools 



SEALANTS 


111000801171 

1 1 IUW9U II 1 


Items 


Specified sealant ' ' 


Semi-circular packing and rocker cover 


3M ATD Part No. 8860 or equivalent 


Bearing cap (front, rear) and cylinder head 




Oil pan, cylinder block and thermostat case assembly 


MITSUBISHI GENUINE PART MQ970389 or equivalent 


Flywheel bolt or drive plate bolt 


3M Stud locking 4170 or equivalent , 



SPECIAL TOOLS 11100060181 



Tool 


Tool number and name 


Supersession 


Application 


^^^^ ^^^^391502 


MB991502 

Scan tool 
(MUT-II) 


MB991502 


Idle speed inspection 

■;.\ 


B99132S 


ROM pack 








MD998713 

Camshaft oil seal 
installer 


MD998713-01 


Camshaft oil seal installation 






MD998727 

Oil pan gasket cutter 


MD998727-01 


Oil pan removal 




MD998781 
Flywheel stopper 


General service tool 


Flywheel <MfT> or 

drive plate <A/T> supporting 




MD998776 

Crankshaft rear oil 
seal installer 


MD998776-01 


Crankshaft rear oil seal installa- 
tion . 

Use with MB990938 




MB990938 
Handle 


MB990938-01 


Use with MD998776 
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Tool 


Tool number and name 


Supersession 


Application 




Z203BZT 


GENERAL SERVICE 

TOOL 

MZ203827 

Engine lifter 


MZ203827-01 


Supporting engine assembly 
when removing and installing 
transaxle 




B991453 


MB991453 

Engine hanger 
assembly 


MZ203827-01 


Supporting the engine assembly 
during removal and installation 

of the transaxle 






MD998767 

Tensioner pulley 
wrench 


MD998752-01 


Auto tensioner installation 




MD998778 

Crankshaft sprocket 
puller 


General service tool 


Crankshaft sprocket removal 




MD998782 

Valve lifter set 




Lash adjuster removal 




MB990767 

End yoke holder 


MB990767-01 


Crankshaft sprocket holding , 




991193 


MB991 193 
Plug 


General service tool 


Preventing foreign substances 
from entering transfer 
<AWD> 


8991654 


MB991 654 

Cylinder head bolt 
wrench (12) 




Removal and installation of 
cylinder head bolt 
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TROUBLESHOOTING 



Svmntom 


Probable cause 


RprnpHu " 
i icii icu y 


ComprGSsion too low 


Cylinder head gasket blown 


ReDlace aasket 




Piston ring worn or damaged 


Rpolarp rind^ 




Piston or cylinder worn 


Rpnair nr rpnlarp ni^tnn <ind/or rvlindpr 

block 




Valve seat worn or damaged 


Repair or replace valve and/or seat-ring 


Oil pressure drop 


Engine oil level too low 


Check engine oil level 




Oil pressure switch faulty 


Replace oil pressure switch 




Oil filter clogged 


Install new filter 




Oil pump gears or cover worn 


Replace gears and/or cover 




Thin or diluted engine oil 


Change engine oil to correct viscosity 




Oil relief valve stuck (open) 


Repair relief valve 




Excessive bearing clearance 


Replace bearings 


Dil pressure too high 


Oil relief valve stuck (closed) 


Repair relief valve 


Joisy valves 


Incorrect lash adjuster 


Bleed air or replace lash adjuster 




Thin or diluted engine oil (low oil pressure) 


Change engine oil , 




Valve stem or valve guide worn or damaged 


Replace valve and/or guide 


Connecting rod noise/ 
nain bearing noise 


Insufficient oil supply 


Check engine oil level 


1 /"ha/ r\ 1 1 htqcci iro 
LOW UN picbbUlt? 


Rofor tfVf^il nrocci iro Hrr\rV 
nt?lt?l IU [JlcbbUlt; UIU[J 




i nin or aiiuiea engine on 


onange engine on 




nxcebbive uediiny ciedidnce 


ne[jiaL.e uedi n iyb 


"iminn Holt nr\ i c o 
1 1 1 111 1U UolL llUlofc; 


1 npnrropt holt tone inn 

IIIOUIIcOL UcIL LcllolUII 


AHiiiQt hplt tpn^inn anH/nr rpnlarp tim- 

rAVJJUOL UCIl LOIIOIUII dllVJ/UI ICfJIClLfC III 1 1 

ing belt 


ixcessive engine rol- 
ng ana viuranon 


Loose engine roll stopper (Front, Rear) 


Retighten 


Loose transaxle mount bracket 


Retighten 




Loose engine mount bracket 


Retighten 




Loose center member 


Retighten 




Broken transaxle mount insulator 


Replace 




Broken engine mount insulator 


Replace 




Broken roll stopper insulator 


Replace 
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Tension gauge 




6EN0596 



ON-VEHICLE SERVICE 



11100090210 



98 N (22 lbs.) 




Water 
pump 

pulley 



Generator 
pulley 

Crankshaft 

pulley 




Adjusting 
bolt 

Lock bolt 



DRIVE BELT TENSION CHECK' AND 
ADJUSTMENT 

GENERATOR DRIVE BELT TENSION CHECK 

Use the belt tension gauge to check belt tension at the shown 
point or Check deflection by applying 98 N (22 tbs.) to the 
shown point. 

Standard value: 

Tension: 245 - 490 N (55.1 - 110.2 lbs.) 
Deflection <Reference value>: 
9.0 - 11.5 mm (.35 - .45 in.) 



GENERATOR DRIVE BELT TENSION ADJUSTMENT 

1. Loosen the nut of the generator pivot bolt. 

2. Loosen the lock bolt. 

3. Turn the adjusting bolt to adjust the belt tension or deflec- 
tion to the standard value. 

Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


490-686 


392 


N (lbs.) 


(110.2-154.3) 


(88.2) | 


Deflection 


7.5-9.0 


10.0 


mm (in.) 


(.30-. 35) 


(.39) 


<Reference 






value> 







Tighten the nut of the generator pivot bolt. 

Tightening torque: 23 Nm (17 ft.lbs.) 
Tighten the lock bolt. 

Tightening torque: 23 Nm (17 ft.lbs.) 
Tighten the adjusting bolt. 

Tightening torque: 10 Nm (7 ft.lbs.) 
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98 N (22 lbs.) 

Water pump pulley 




Power steering 

pump pulley 



A01C0026 




POWER STEERING PUMP DRIVE BELT TENSION" 
CHECK . rj 11100110H4 

Use the belt tension gauge to check belt tension at the shown 
point or check deflection by applying 98 N (22 lbs.) to the 
shown point. 

Standard value: 

Tension: 245 -490 N(55.1- 110.2 lbs.) 
Deflection: 5.5 - 8.0 mm (.22 -.32 in.) 



POWER STEERING PUMP DRIVE BELT TENSION 
ADJUSTMENT • < 

1. Loosen power steering pump: fixing bolt (A, B, C, D). 

2. Move power steering pump,' tension belt moderately and 
adjust tension. 

Standard value: 



items 


When a new belt is 
installed 


When a used belt is 
installed !i 


Tension 
N (tbs.) 


490-686 
(110.2-154.3) 


343-441: ' 
(77.2-99.2) " 


Deflection 
mm (in.) 


4.5-5.5 6. 
(.18-. 22) < 


0-7.0 
.24-. 28) 



1 itZ si.- 



Tighten fixing bolt (A). 
Tightening torque: 28 Nm (21 ft lbs.) 

Tighten the remaining fixing bolts (B, C and D). 

Tightening torque: 

Bolt B and D 28 Nm (21 ft.lbs.) 
Bolt C 22 Nm (18 ft.lbs.) 

Check the belt deflection amount and readjust if neces- 
saty. 

Caution 

This check should be carried out after turning the 
crankshaft one full rotation or more in the forward 
direction (to the right). 





B „ 


C- A 


Cranksh aft // \. 

pulley \jf 0 i 
IN o o 

\ ° J 


b 


^A/C pulley 




a 


B01X0101 



A/C COMPRESSOR DRIVE BELT TENSION CHECK 

11100100081 

Use the belt tension gauge to check belt tension at the shown 
point (a) or (b), or check deflection by applying 98 N (22 
lbs.) to the shown point. 

Standard value: 

Tension: 255 - 333 N (57.3 - 75.0 tbs.) 
Deflection: 6.5 - 7.5 mm (.26 -.30 in.) 
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A/C COMPRESSOR DRIVE BELT TENSION ADJUSTMENT 

1. Loosen tension pulley fixing bolt A. 

2. Adjust belt tension with adjusting bolt B. 

Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


382-41 1 


255-333 


N (lbs.) 


(86.0-99.2) 


(57.3-75.0) 


Deflection 


5.5-6.0 


6.5-7.5 


mm (in.) 


(.22-. 24) 


(.26-30) 



4. 



3. Tighten fixing nut A. 

Tightening torque: 23-26 Nm (17-20 ftlbs.) 

Check the belt deflection amount and readjust if neces- 
sary. 

Caution 

This check should be carried out after turning the 
crankshaft one full rotation or more in the forward 
direction (to the right). 



IGNITION TIMING CHECK 



1. 



11100170181 



Before inspection and adjustment set vehicle in the follow- 
ing condition. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and connect the scan 

tool to the data link connector. 

3. Set up a timing light 

4. Start the engine and run at idle. 

5. Select No. 22 of the SCAN TOOL DATA LIST. 

6. Check that engine idle speed is within the standard value. 

Standard value: 750 ± 100 r/min 

7. Select No. 17 of the SCAN TOOL ACTUATOR TEST. 

8. Check that basic ignition timing is within the standard 

value. 

Standard value: 5° BTDC ± 3° 

9. If the basic ignition timing is outside the standard value, 
inspect the MFI components by referring to GROUP 13A 
- Troubleshooting. 

10. Press the scan tool clear key (Select a forced driving 
cancel mode) to release the ACTUATOR TEST. 

NOTE 

If the test is not cancelled, a forced driving will continue 
for 27 minutes. Driving under this condition may damage 
the engine. 

11. Check that the actual ignition timing is at the standard 
value. 

Standard value: Approx. 8° BTDC 



TSB Revision 



1.1 A-1 0 ENGINE <2.0L (4G6)> - On-vehicle Service 



NOTE 

1. Ignition timing is variable within about ±7°, even under 
normal operating. 

2. And it is automatically further advanced by about 
5° from 8° BTDC at higher altitudes. 



CURB IDLE SPEED CHECK himimns 

1. Before inspection and adjustment, set vehicles in the 
following condition. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and connect the scan 

tool to the data link connector. 

3. Select No. 17 of the SCAN TOOL ACTUATOR TEST. 

4. Check the basic ignition timing. 

Standard value: 5° BTDC ±3° 

5. Run the engine at idle for 2 minutes. 

6. Select No. 22 of the SCAN TOOL DATA LIST. 

7. Check the curb idle speed. 

Standard value: 750 ±100 r/min 

NOTE 

The idle speed is controlled automatically by the idle air 
control system. 

8. If the idle speed is outside the standard value, inspect 

the MFI components by referring to GROUP 13A- Trou- 
bleshooting. 

IDLE MIXTURE CHECK hkkkiozw 

1. Before inspection, set vehicles in the following condition: 

• Engine coolant temperature: 80-95°C (:176-203°F) ! 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and, connect the scan 

tool to the data link connector. 

3. Select No. 17 of the SCAN TOOL ACTUATOR TEST, j 

4. Check that the basic ignition timing is/Within the standard j 
value. ■>•■•, 
Standard value: 5° BTDC ± 3° 

5. Run the engine 2,500 r/min for 2 minutes. 

6. Set the CO, HC tester. 

7. Check the CO contents and the HC contents, at idle. 

Standard value: 

CO contents: 0.5% or less 
HC contents: 100 rpm or less 
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8. If the standard value is exceeded, check the following 
items: 

• Diagnostic output 

• Closed-loop control (When the closed-loop control 

is carried out normally, the output signal of the heated 
oxygen sensor repeats between 0-400 mV and 
600-1 ,000 mV at idle.) 

• Fuel pressure 

• Injector 

• Ignition coil, spark plug cable, spark plug 

• EGR system and the EGR valve leak 

• Evaporative emission control system 

• Compression pressure 

NOTE 

Replace the three-way catalyst whenever the CO and* 
HC contents do not remain inside the standard value, 
(even though the result of the inspection is normal oh 
all items.) 

COMPRESSION PRESSURE CHECK 111002*0123 

1. Before inspection, check that the engine-oil, starter and' 
battery are normal. Also, set the vehicle to the following 

condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Disconnect the spark plug cables. 

3. Remove all of the spark plugs. 



'At 



Crankshaft 
position sensor 
connector 





6EN0949 



Disconnect the crankshaft position sensor connector. 
NOTE 

Doing this will prevent the engine control unit from carrying 
out ignition and fuel injection. 

Cover the spark plug hole with a shop towel etc., and 
after the engine has been cranked, check that no foreign 
material is adhering to the shop towel. 
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Caution 

1. Keep away from the spark plug hole when crank- 
ing. 

2. If compression is measured with water, oil, fuel, 

etc., that has come from cracks inside the cylinder, 
these materials will become heated and will gush 
out from the spark plug hole, which is dangerous. 




6. Set compression gauge to one of the spark plug holes. 

7. Crank the engine with the throttle valve fully open and 

measure the compression pressure. 

Standard value (at engine speed of 250-400 r/min): 

1,250 kPa (178 psi) 
Limit (at engine speed of 250-400 r/min): 

min. 935 kPa (133 psi) 

8. Measure the compression pressure for all the cylinders, 
and check that the pressure differences of the cylinders 
are below the limit. 



Limit:, max. 100 kPa (14 psi) 

9. If there' is a cylinder with compression or a compression 
difference that is outside the limit, pour a small amount 
of engine oil through the spark plug hole, and repeat 
the operations in steps 7 and 8. 

(1) If the compression increases after oil is added, the 
cause of the malfunction is a worn or damaged piston 
ring and/or cylinder inner surface. 

(2) If the compression does not rise after oil is added, 
the cause is a burnt or defective valve seat, orpressure 
is leaking from the gasket. . 

10. Connect the crankshaft position sensor connector. 

11. Install the spark plugs and spark plug cables. 

12. Use the scan tool to erase the diagnostic trouble codes, 
or disconnect the negative battery cable' for more' than 
10 seconds and reconnect it. 

NOTE 

This will erase the diagnostic trouble code resulting from 
the crankshaft position sensor connector being discon- 
nected. 
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Tachometer 



Paper clip 




6EN1249 






/ 

-MAX 




MIN 




01R0340 



MANIFOLD VACUUM CHECK 11100270200 

1. Before inspection, set vehicles in the following condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan, and accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Set up the tachometer or connect the scan tool to the 

data link connector. 



3. Attach a three-way joint to the vacuum hose connected 
between the intake manifold plenum and the fuel pressure 
solenoid valve and connect a vacuum gauge. 

4. Start the engine, and check that the curb idle speed is 

within the standard value range. 

Standard value: 750 ±100 r/min 

5. Check the manifold vacuum. 

Limit: min. 60 kPa (18 in.Hg) 



LASH ADJUSTER CHECK mucous 
NOTE 

If an abnormal noise (rattling noise) probably caused by the 
lash adjusters is heard and the noise does not Stop, check 
as follows. 

1. Check the engine oil, and if required, refuel or replace 

it. A ( 

NOTE 

• If the amount of the engine oil is insufficient, air will 
be sucked in from the oil strainer and mix in the oil 
passage. 

• If the amount of the engine oil is more than the speci- 
fied amount, it will be stirred by the crankshaft to 
make a lot of air mix in the oil. 

• If the oil is deteriorated, it will not easily separate 
from air and the amount of air' mixed in the oil will , 
increase. 




High-pressure 
chamber 7EN0393 



If the air which has mixed in the oil due to the above 
causes enters the high pressure chamber in the lash 
adjusters, the air in the high pressure chamber will be 
pressurized during opening of the valve, which causes 
the lash adjusters to shrink excessively, and an abnormal 
noise will be generated when the valve is closed. This 
is the same phenomenon as the one when the valve 
clearance has been excessively adjusted by mistake. 
In this case, if the air which has entered the lash adjusters 
is bled, things will be normalized. 
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2. Start the engine and perform gentle racing* several times 
(less than 10 times.) 

If the abnormal noise stops by racing, the air is bled 
from the high pressure chamber of the lash adjusters 
and the function of the lash adjusters is normalized. 
*: After raising the engine speed from idling to 3000 
r/min gradually (in 30 seconds), drop the spe^ci gradu- 
ally (in 30 seconds) to idling. 



NOTE 

• If the vehicle is parked on a slope for long, the oil 
in the lash adjusters will be decreased 'and air may 
enter the high pressure chamber when the vehicle 
is started. 

• After the vehicle is parked for long, air may enter 
the high pressure chamber because the, oil in the 
oil passage will be gone and, it will take a time before 
the oil is supplied to the lash adjusters. ] 



3. If an abnormal noise does not stop by racing, check the 
lash adjusters according to the following procedures. 

(1) Stop the engine. 

(2) Set the ng. 1 cylinder of the engine to the compression 
top dead center. 

(3) Push the rocker arm indicated by the white arrow 
mark as shown in the illustration at left and check 
whether or not the arm lock goes down. 

(4) Turn slowly the crankshaft 360° clockwise. 

(5) Check the rocker arm indicated by the black arrow mark 
as shown in the illustration at left same- as above (3). 



(6) If the rocker arm can be lowered easily when the 
part of the rocker arm which is directly above the 
top of the lash adjuster is pressed, the lash adjuster 
is defective and should be replaced with a new part. 
In the same procedure as step 4, replace the lash 
adjuster. 

Furthermore, when replacing the lash adjuster, bleed 
all of the air from the lash adjuster and then install. 
After this, check that there is no problem by checking 
in steps (1) to (5). 

NOTE 

• A leak-down test can be carried out to accurately 
determine whether the lash adjuster is defective 
or not. 

• For the procedures for the leak-down test and 
air bleeding of the lash adjuster, refer to P.11B-34. 

Furthermore, if the rocker arm' feels 'extremely stiff 
and cannot be lowered when it is pressed, the lash 
adjuster is normal, so investigate for some other cause 
of the abnormality. 
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4. Lash adjuster replacement 
Caution 

In the cylinder which 'are being removed, the 
will touch the pistons when the valves are pushed 
down, so the crankshaft should be tuni to lower the 
piston positions. v '«" 
In addition, places where the rocker arms are lifted 
by the cams cannot be removed, hi these cases, the 
crankshaft should be turned so that the rocker arms 
are not lifted. m 




M0998782 



6AE0131 



(1) Use the special tool to push down the Valve, and 
remove the roller rocker arm. ' 

(2) Remove, the lash adjuster from the cylinder head. 

(3) Install a new lash adjuster from which the air has 
been 'bled 'to the cylinder: head. 




MD998782 

6AE0132 



(4) Use the special tool to push down the valve, and 
install the roller rocker, arm. 

NOTE l} . 
When installing the roller rocker arm, first set the 
pivot side of the rocker arm onto the top of the lash 
adjuster, and then after pushing down the valve, set 
the slipper side of the rocker arm on top of the end 
of the valve stem. 



LASH ADJUSTER REPLACEMENT 

Refer to LASH ADJUSTER CHECK. 



11100320050 
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ENGINE ASSEMBLY 
REMOVAL AND INSTALLATION 



11200100404 



Pre-removal Operation 

• Fuel Line Pressure Releasing 

(Refer to GROUP 13A- On-vehicle Service.) 

• 'Hood Removal 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• transaxle Assembly Removal 

M/T-FWD: Refer to GROUP 22A - Transaxle 
Assembly.) 

(M/T-AWD: Refer to GROUP 22A - Transaxle 
Assembly.) 

(A/T-FWD: Refer to GROUP 23A - Transaxle 
Assembly.) 

(A/T-AWD: Refer to GROUP 23A - Transaxle 
Assembly.) 

• Radiator Removal (Refer to GROUP 14 - Radiator.) 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



Post-installation Operation 

• Radiator Installation 

(Refer to GROUP 14 - Radiator.) 

• Transaxle Assembly Removal 

(M/T-FWD: Refer to GROUP 22A - Transaxle 

Assembly.) 

(M/T-AWD: Refer to GROUP 22A- Transaxle 
Assembly.) 

(A/T-FWD: Refer to GROUP 23A- Transaxle 
Assembly.) 

(A/T-AWD: Refer to GROUP 23A - Transaxle 
Assembly.) 

• Engine Coolant Supplying 

(Refer to GROUP 00 - Maintenance Service,) 

• Hood Installation 

• Accelerator Cable Adjustment 

(Refer to GROUP 17 - On-vehicle Service.) 

• Under Cover Installation ' 
(Refer to GROUP 42 - Under Cover.) 

• Drive Belt Tension Adjustment 

<Power Steering, A/C> 



22 Nm 
16 ft.lbs. 



26 Nm 
21 ft.lbs. 



28 Nm 
21 ft.lbs 



23-26 Nm 
17-20 ft.lbs. 




A01XO104 



Removal steps 

1 . Power steering pressure switch 
connector 

2. Generator connectors 

3. Oil pressure switch connector 

4. Oil pressure gauge unit connector 



5. Generator 

(Refer to GROUP 16 - Generator.) 
<4A^> 6. Power steering pump connection 

-4|B^> 7. A/C compressor connection 
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4.9 Nm 
3.6 ft.lbs. 




E2 , Fuel rail 
WZZBZZZZZZZZZ2 

Tznsmza 



O-ring 



03*0079 



Engine oil 



01X0199 



00005320 



8. Accelerator cable connection 

9. Idle air control motor connector 

10. Knock sensor connector 

1 1 . Heated oxygen sensor connector 

12. Engine coolant temperature gauge 
unit connector 

13. Engine coolant temperature sensor 
connector 

14. Ignition power transistor connector 

15. Throttle position sensor connector 
16. Capacitor connector 

17. Manifold differential pressure 
sensor connector 

18. Injector connectors 



19. Ignition 'coil connector' .f 

20. Camshaft position sensor connector 

21 . Crankshaft position sensor 
connector 

22. Air conditioning compressor 
connector 

23. Control wiring harness 

24. Brake booster vacuum hose 
connection 

►C^25. High-pressure fuel hose connection 

26. Fuel return hose connection 

27. Water hose A connection 

28. Water hose B connection 

29. Vacuum hoses connection 
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30. Front exhaust pipe connection 

31. Gasket 

•^C^ ►B-^ 32. Engine mount bracket assembly 
^►►A-^ 33. Engine assembly 

REMOVAL SERVICE POINTS 

^A^ POWER STEERING PUMP REMOVAL 

Remove the power steering pump from the bracket with the 
hose attached. 

NOTE 

Place the removed power steering pump in a 'place where 
it will not be a hindrance when removing and installing the 
engine assembly, and tie it with a cord. 
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A/C COMPRESSOR REMOVAL 

Disconnect the A/C compressor connector and remove the 
compressor from the compressor bracket with the hose still 
attached. 

NOTE > 
Place the removed A/C compressor in a place where it will 
not be a hindrance when removing 'and installing the engine 
assembly, and tie it with a cord: 

Caution 

Do not bend the joint between the A/C hose and the A/C 
pipe by force. 



MZ203827 




MB991453 

— * 

^— M12X020S 



<4C^> ENGINE MOUNT BRACKET ASSEMBLY 
REMOVAL 

(1) Support the engine with a garage jack. 

(2) Remove the special tool which was attached when the 
transaxle assembly was removed. 

(3) Hold the engine assembly with a chain block or similar 
tool. 

(4) Place a garage jack against the engine oil pan with a 
piece of wood in between, jack up the engine so that 
the weight of the engine is no longer being applied to 
the engine mount bracket, and then remove the engine 
mount bracket. 

^D^ ENGINE ASSEMBLY REMOVAL 

After checking that all cables, hoses and harness connectors, 
etc., are disconnected from the engine, lift the chain block 
slowly to remove the engine assembly upward from the engine 
compartment. 



INSTALLATION SERVICE POINTS 

►A<4 ENGINE ASSEMBLY INSTALLATION 

Install the engine assembly while checking that the cables, 
hoses, and harness connectors are not clamped. 

►B^ ENGINE MOUNT BRACKET ASSEMBLY 
INSTALLATION 

(1) Place a garage jack against the engine oil pan with a 
piece of wood in between, and install the engine mount 
bracket while adjusting the position of the engine. 

(2) Support the engine with the garage jack. 

(3) Remove the chain block and support the engine assembly 
with the special tool. 
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^ Engine side 




Engine 
mount 

=i?$5!s. stopper 






II l| 

JJa " 'I 
^ ."'/ 

\/ 


Arrow //([{• 
Engine 

mount 'Ia 


* c 


bracket 




Notch 

BO1XO080 



(4) Align the notches on the stopper with the engine mount 
bracket with the arrow mark facing, toward the shown 
direction. Then install the stopper. 



►C<4 HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil, to the hose union 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel raft. 
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CRANKSHAFT PULLEY 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



11200160136 



Post-installation Operation 

• Drive Belt Tension Adjustment 

• Under Cover Installation 

(Refer to GROUP 42- Under Cover.) 




A01X0179 



Removal steps 

1 . Drive belt (Generator) 

2. Drive belt (Power steering) 

3. Drive belt (A/C) 

4. Crankshaft pulley 
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CAMSHAFT AND CAMSHAFT OIL SEAL 
REMOVAL AND INSTALLATION 



11200190319 



Pre-removal Operation 

» Timing Belt Front Upper Cover Removal 
(Refer to P.11A-36.) 



Post-installation Operation c<fT-. 

• Timing Belt Front Upper- Cover Installation' 

(Refer to P.11A-36.) 

• Engine Adjustment 



2.9 Nm 
2.2 ft.lbS. 



3.4 Nm 

2.5 ft.lbS. 



19-21 Nm 
14-15 ft.lbs. 



9.8 Nm 
21 7.2 ftlbs 

8 






\ 20 


Lip 










01N0042 


Enaine oil 




01X0401 



Sealant: 

MITSUBISHI GENUINE PART 
MD970389 or equivalent 



10 mm 
(.39 in.) 




10 mm 

.39 in.) 




10 mm 
(.39 in.) 



01A0046 



10 mm Timing 
(.39 in.) belt <£j 

01A0047' 




Cylinder head 



01C0013 



Specified sealant: 3M ATD Part No. 8660 or equivalent 



TSB Revision 



ENGINE <2.0L (4G6)> - Camshaft and Camshaft 'Oil -Seal 



Removal steps 

1. Accelerator cable connection 

2. Center cover 

3. Spark plug cable 

4. Breather hose 

5. PCV hose 

6. Rocker cover 

7. Timing belt (Refer to P.11A-36.) 

8. Cover 

9. Gasket 

10. Camshaft position sensing cylinder 

1 1 . Camshaft position sensor support 

12. Exhaust camshaft sprocket 

13. Intake camshaft sprocket 

14. Front camshaft bearing cap 

15. Camshaft bearing cap 

16. Rear camshaft bearing cap (R.H.) 

17. Rear camshaft bearing cap (L.H.) 

18. Exhaust camshaft 

19. Intake camshaft 

20. Camshaft oil seal 

21. Semi-circular packing 



Installation steps 

►A-^ 19. Intake camshaft 

►A-^ 18. Exhaust camshaft 

►B«^17. Rear camshaft bearing cap (R.H.) 

►B-^ 16. Rear camshaft bearing cap (L.H.) 

^B<4 15. Camshaft bearing cap 

►B-^ 14. Front camshaft bearing cap 

►C-^ 20. Camshaft oil seal - 

13. Intake camshaft sprocket 
12. Exhaust camshaft sprocket 

►D^ 1 1 . Camshaft position sensor support 

►D^ 10. Camshaft position sensing cylinder 
9. Gasket 
8. Cover 

7. Timing belt (Refer to P.11A-36.) 
21. Semi-circular packing" 

6. Rocker cover 

5. PCV hose 

4. Breather hose 

3. Spark plug, cable 

2. Center cover : 

1 . Accelerator cable "connection .- . 
(Refer to GROUP 17 - Ori-vehicle 
Service.) • • ; V-' 
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01A0034 



Intake side 



Exhaust side 





Slits 



01 A0048 




Dowel pins 




Exhaust side 



Intake side 

A 01*0060 



REMOVAL SERVICE POINTS . 

<4A^> eX Ha uSt CAMSHAFT SPROCKET/INTAKE 
CAMSHAFT SPROCKET REMOVAL 

(1) Use a wrench at the hexagonal part of the camshaft 
(to prevent the crankshaft from turning) to loosen the 
camshaft sprocket bolt. 

(2) Remove the camshaft sprockets. 



^B^ FRONT CAMSHAFT BEARING CAP/CAMSHAFT 
BEARING CAP/REAR CAMSHAFT BEARING 
(R.H.VREAR CAMSHAFT BEARING (L.H.) 
REMOVAL 

(1) Loosen the bearing cap installation bolts 'in two or three 
steps. 

(2) Remove the bearing cap. 
NOTE 

If the bearing cap is difficult to remove, use a plastic 
hammer to gently tap the rear part of the camshaft, and 
then remove. 

INSTALLATION SERVICE POINTS 

INTAKE CAMSHAFT/EXHAUST CAMSHAFT 
INSTALLATION 

(1) Install the camshafts on the cylinder head. 

Caution 

Do not confuse the intake side and the exhaust side. 



NOTE 

Install new camshafts using the following procedure. 

(1) Remove the rocker arms. 

(2) Lay the camshafts on the cylinder head and install 
the bearing caps. 

(3) Check that the camshaft can be easily turned by 
hand. 

(4) After' checking, remove the bearing caps and the 
camshafts, and install the rocker arms. 



(2) The camshafts dowel pins should be at the positions 
shown in the figure. 
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11A-25 



►B^REAR CAMSHAFT BEARING CAP (R.H.)/REAR 
camshaft BEARING CAP (LH.yCAMSHAFT 
BEARING CAP/FROM CAMSHAFT BEARING CAP 

INSTALLATION 

Tighten the bearing cap installation bolts to the specified torque 
in two or three steps. 

Caution 

Tighten uniformly, otherwise the rocker arms will not be 
straight. 



MB998713 




6EN0651 



Identification 
paint 




Camshaft 
dowel pin 



Camshaft position 
sensing cylinder 



A01X0398 



Camshaft position identification paint 
sensor » 




►C^ CAMSHAFT OIL SEAL INSTALLATION 

Use the special tool to drive the camshaft oil seal into position 
carefully. 



►D*< CAMSHAFT POSITION SENSING CYLINDER/ 
CAMSHAFT POSITION SENSOR SUPPORT 
INSTALLATION 

(1) Install the camshaft position sensing cylinder to the end 
of the camshaft as shown in the illustration. 



(2) Install the camshaft position sensor support. 

(3) Check that the identification paint on the camshaft position 
sensing cylinder is pointing in the same direction as trie, 
camshaft position sensor installation direction when the 
camshaft is at the No. 1 compression TDC position. 
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OIL PAN AND OIL SCREEN 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Oil Draining and Supplying 

• Oil Level Gauge Removal and Installation 

• Front Exhaust Pipe Removal and Installation 
<FWD> 

(Refer to GROUP 15 - Exhaust Pipe and Muffler.) 
<AWD> 

(Refer to GROUP 15 - Exhaust Pipe and Muffler.) 




Specified sealant: 
MITSUBISHI GENUINE PART 
MD970389 or equivalent 



Removal steps 
•^A^ 1. Transfer assembly <AWD> 

2. Bell housing cover 

3. Drain plug 
►B-^ 4. Gasket 

5. Oil return pipe connection 



6. Gasket 
^►►A^ 7. Oil pan 

8. Oil screen 

9. Gasket 
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MB991193 



Transfer assembly 



A01AOOM 



REMOVAL SERVICE POINTS ^ 
^A^ TRANSFER ASSEMBLY <AWD> REMOVAL 

(1) Remove the transfer mounting bolts with the propeller 

shaft still installed.. - i >-^m.- ■■-*<•-> ■ 

(2) Insert a flat-tipped screwdriver or similar tool in between 
the transfer and transaxle, and remove the' transfer from 
the center shaft 

(3) Remove the transfer from the propeller shaft. 

Caution 

Do not tilt the transfer assembly to the rear, or transfer 
oil will leak out. 

(4) After removing the transfer assembly, insert the special 
tool to prevent 'the transfer oil from leaking out. 

(5) Suspend the propeller shaft from the vehicle chassis with 
wire: etc. 



MD998727 - 
















01LOS13 


1 yl 01L0684 

J. ^\ 00000246 



^B^OIL PAN REMOVAL 

After removing the oil pan mounting bolts; remove the oil 
pan with the special tool and a brass bar. , 

* ' j 

Caution ,1,* , ' , v 

Do it slowly to avoid deformation of the oil j^ari flange. 



INSTALLATION SERVICE POINTS 
►A-* OIL PAN INSTALLATION 
Caution 

After cleaning the oil pan mounting bolt holes in the oil 
seal case, the oil pan should be fnstalled. 



i~A ■ 







£^ Oil pan side 


Drain plug H \ 




gasket AV 
















7ENOJ07 



►B^ GASKET INSTALLATION 

Replace the gasket and install it in the direction shown in 
the illustration. 
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ENGINE <2.0L(4G6)>- Crankshaft Front Oil' Seal 



CRANKSHAFT FRONT OIL SEAL 
REMOVAL AND INSTALLATION 



11333343133 



Pre-removal and Post-installation Operation 

• Timing Belt B Removal and installation 
(Refer to P.11A-41.) 




Removal steps 

1 . Crankshaft sprocket B 
2. Key 

►A-^ 3. Crankshaft front oil seal 

INSTALLATION SERVICE POINT 

M<4 CRANKSHAFT FRONT OIL SEAL INSTALLATION 

(1) Apply engine oil to the entire inside diameter of the oil 
seal lip. 

(2) Press-fit the oil seal until it is flush with the oil pump 
case. 
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CRANKSHAFT REAR OIL SEAL 
REMOVAL AND INSTALLATION 



« 2003702*4 



Pre-removal and Post-installation Operation 

• Transaxle Assembly Removal and Installation 
(M/T-FWD: Refer to GROUP 22A- Transaxle 
Assembly.) 

(M/T-AWD: Refer to GROUP 22A- Transaxle 
Assembly.) 

(A/T-FWD: Refer to GROUP 23A - Transaxle 
Assembly.) 

(Afl"-AWD: Refer to GROUP 23A- Transaxle 
Assembly.) 



• Clutch Cover and Clutch Disc Removal and Installation 
<M/T> 





127-137 Nm 
94-101 ft.lbs. 




Hi 



Crankshaft 



Engine oil 



01X0006 



Removal steps 

1. Flywheel bolt <MfT> 

2. Flywheel <M/T> 

3. Crankshaft bushing <A/T> 
4. Drive plate bolt <A/T> 



01X0192 

00003918 




9EN0I0Z 



Specified sealant: 
3M Stud locking 4170 or equiv- 
alent 



5. Adapter plate <A/T> 

6. Drive- plate <A/T> 

7. Crankshaft rear oil seal 
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13SA01X0098 




A01S0148 




9EN0102 



REMOVAL SERVICE POINT . ^ f 

4A»> FLYWHEEL BOLT <M/T>/DRIVE PLATE BOLT 

<AK> 
REMOVAL 

Use the special tool to secure, the flywheel or drive plate, 
and remove the bolt. 



INSTALLATION SERVICE POINTS 

►A^ CRANKSHAFT REAR OIL SEAL INSTALLATION 

(1) Apply a small amount of engine oil to the entire inside 
diameter of the oil seal lip. 

(2) Tap in the oil seal as shown in the illustration. 



►B^ DRIVE PLATE BOLT <A/T>/FLYWHEEL BOLT 

<M/T> 

INSTALLATION 

(1) Clean off all sealant, oil and other substances which are 
adhering to the threaded bolts, crankshaft thread holes 
and the flywheel <M/T> or drive plate <A/T>. 

(2) Apply oil to the bearing surface of the flywheel <M/T> 
or drive plate <A/T> bolt. 

(3) Apply oil to the crankshaft thread holes. 

(4) Apply sealant to the threaded mounting bolts. 

Specified sealant: 

3M Stud locking 4170 or equivalent 




ENGINE <2.0L(4G6)> - Cylinder Head Gasket 
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CYLINDER HEAD GASKET 

REMOVAL AND INSTALLATION 



11200400405 



Pre-removal Operation 

• Fuel Line Inner Pressure Release 

(Refer to GROUP 13A- On-vehicle Service.) 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Oil Draining 

(Refer to GROUP 00 - Maintenance Service.) 



Post-installation Operation : 

• Engine Oil Refilling 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Coolant Refilling 

(Refer to GROUP 00 - Maintenance Service.) 



4.9 Nm 
3.6 ft.lbs. 



2.9 Nm 
2,2 ft.lbs 



. 4.9 Nm 
4 3.6ft.lbs. 




V-22 



01 X0198 



Engine oil 



Removal steps 

1. Accelerator cable connection 
(Refer to GROUP 17 - On-vehicle 
Service.) 
Air hose C 

Idle air control motor connector 
Knock sensor connector 
Heated oxygen sensor connector 

6. Engine coolant temperature gauge 
unit connector 

7. Engine coolant temperature sensor 
connector 

Ignition power transistor connector 
Throttle position sensor connector 
Capacitor connector 
Manifold differential pressure 
sensor connector 
Injector connectors 



8. 

9. 
10. 
11. 

12. 



14. Camshaft position sensor connector 

1 5. Crankshaft position sensor 
connector 

16. Air conditioning compressor 
connector 

17. Control wiring harness 

18. Center cover 

19. Spark plug cable 

20. Brake booster vacuum hose 
' connection 

21. High-pressure fuel hose connection 

22. Fuel return hose connection 

23. By-pass valve hose connection ! 

24. Water hose connection 

25. Vacuum hoses connection 

26. Breather hose connection 

27. PCV hose connection 



13. Ignition coil connector 
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<Cold engine> 
78 Nm->0Nm->20 Nm 
->+90° -4+90° 

(58 ft.ibs.->0 fl.lbs.^15 ft.lbs 

->+90°->+90°) 

3.4 Nm 

2.5 ft.lbs. 



12-15 Nrn 
87-11 ft.lbs 



31 27-31 Nm-» + 60°-70° 
- ^ I / (20 - 23 ft. lbs. -> + 60° - 70° ) 




10 mm 
(.39Jn4 




10 mm 
(.39 in.) 




Cylinder head 



10mm 
(.39in.) 



10mm 
(.39in.) 



01A0046 



01AOO47 



Sealant: 3M ATD Part No. 8880 or equivalent 




Specified sealant: 
MITSUBISHI GENUINE PART 
MD970389 or equivalent 



• Timing belt 

(Refer to P.11A-36.) 

28. Power steering pump 

29. Rocker cover 

30. Semi-circular packing 

31 . Heat protector (A) 

32. Water hose connection 

33. Water hose A connection 
►E-^ 34. Radiator upper hose connection 

•^A^ ►E-^ 35. Radiator lower hose connection 



36. Thermostat case assembly 
►C^ 37. O-ring 

38. Flange bolts and flange nut 
(Refer to GROUP 15-Exhaust 
Manifold.) 
Cylinder head bolt 
Cylinder head assembly 
Ring 
42. Gasket (A) 
►A-^ 43. Cylinder head gasket 



^►►B<« 39. 

40 
41 
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11A-33 





9EN0177 



Intake side 



Front of 
engine 



'o o o o o 
o o o o o 



Exhaust side 



01C0014 
00005331 



Identifica- 
tion "4G63K" 
mark 




AO1A0O38 




a- 



REMOVAL SERVICE POINTS 

^►RADIATOR UPPER HOSE/RADIATOR LOWER 
HOSE DISCONNECTION 

Place mating marks on the radiator hose and the hose clamp, 
and then disconnect the radiator hose. 



^►CYLINDER HEAD BOLT REMOVAL 

Using the special tool, loosen the bolts in the order shown 
in the illustration (in 2 or 3 stages), and then remove the 
cylinder head assembly. 



INSTALLATION SERVICE POINTS 

M<4 CYLINDER HEAD GASKET INSTALLATION 

(1) Wipe off all oil and grease from the gasket mounting 
surface. 

(2) Install the gasket to the cylinder block with the identification 
mark facing upwards. 



►B^ CYLINDER HEAD BOLT INSTALLATION 

(1) When installing the cylinder head-bolts, the length below 
the head of the bolts should be within the limit 

If it is outside the limit, replace the bolts. 

Limit (A): 99.4 mm (3.91 In.) * 

(2) Apply engine oil to the bolt thread and the washer. 
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Intake side 



Front of 
engine 



y 7 5 


2 


4 


10/j-fJ 


Po o 


O 


0 


o Jj 


9 3 


1 


6 


SL- 


o o 


o 


0 


OT] 



Exhaust side 



01C0014 




Painted marks 



Step 5 




Painted marks 

01X0270 



(3) Tighten the bolts by the following procedure. 



Step . ; 


Operation 


Remarks '"% 


1. 


Tighten to 

78 Nm (58 ft.lbs). 


In the order shown in the il- 
lustration. 


2 


Loosen fullv. 


In the' reverse order of that 
shown inlhe illustration. 


3 


Tiahten to 

20 Nm (15 ftJbs.). 


In the Order shown in the il- 
lustration. 


4 


Tighten 90° of a turn. 


n the order-shown in-the 
illustration; Mark the head 
of the cylinder head bolt 
and cylinder head by 
paint. 


5 


Tighten 90° of a turn. 1 


n the order shown in the 
illustration. Check that the 
painted hark of the head 
bolt is! lined up with that of 
the cylihder head., ^ $ ' 



Caution if;, , 

1. Always make a tightening angle just 90*. If it Is less 
than 90°, the head bolt will be loosened. 

2. If it is more than 90°, remove the head bolt and repeat 
the procedure from step 1 . ! ' 



Thermostat case assembly or 
water pump 



+ 



O-ring 



Water inlet pipe assembly 



A04X0001 




►C^ O-RING INSTALLATION 

Insert the O-ring to the water inlet pipe, and coat the outer 
inside diameter of the O-ring with water or engine coolant. 

Caution 

Do not let engine oil or other greases contact with the 
O-ring. 



iff- n 



►D^ thE Rm oStat CaSE aSS E M B Ly INSTALLATION 

(1) Loosen the water inlet pipe bolt shown in the. illustration. 
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1^35 



l 03mm (.12 in.) 




C01X0174 



Projection 

J— 



1_ 




Water outlet fitting or 
water inlet fitting 



A04S0033 



(2) Apply specified sealant to the thermostat case assembly 
in the places shown in the illustration. 

Specified sealant! r " 

MITSUBISHI GENUINE PART MD970389or equiva- 
lent 

(3) Apply a small amount of water to the O-ring of the water 
inlet pipe, and then press the thermostat case assembly 
into the water inlet pipe. 

(4) Tighten the thermostat case assembly mounting bolts. 

(5) Tighten the water inlet pipe bolts. 

►E^ RADIATOR LOWER HOSE/RADIATOR UPPER 
HOSE CONNECTION 

(1) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. 




(2) Align the mating marks on the radiator hose and hose 
clamp, and then connect the radiator hose. 



►F^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 
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TIMING BELT 

REMOVAL AND INSTALLATION 



11200430206 



Pre-removal Operation 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 

• EfeirieH^antWaet^'FferTTOval 1 

(Refer to GROUP 32 - Engine Mounting.) 



Post-installation Operation 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Engine Adjustment 

• Engine Mount Bracket Installation 

(Refer to GROUP 32 - Engine Mounting.) 




18ft.lbs.. 



Removal steps 

• Drive Belt Tension Adjustment 

1 . Drive belt (Generator) 

2. Drive belt (Power steering) 

3. Tensioner pulley bracket 

4. Drive belt (A/C) 

5. Water pump pulley 

6. Water pump pulley (Power 
steering) 



7. Crankshaft pulley 
►D-^ 8. Timing belt front upper cover 
-^►►D-^ 9. Timing belt front center cover 
^-D^ 10. Timing belt front lower, cover 
• Timing belt tension adjustment 
^►►B4 11. Timing belt 

12. Tension pulley 
►A-^ 13. Auto tensioner 
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REMOVAL SERVICE POINTS 

^►TIMING BELT FRONT CENTER COVER 

Remove the stud bolt of the engine support bracket, and 
remove the timing belt front center cover. 



Timing marks Cylinder head 
top surface 





Center bolt 



A01X0135 



98N-196N (22-44 lbs.) 

A 



Movement 




Auto tensioner 



<4B> TIMING BELT REMOVAL 

(1) Turn the crankshaft in the forward direction (to the right) 
to align the camshaft sprocket timing marks. 

Caution 

Always turn the crankshaft in the forward direction 
only. 



(2) Loosen the tension pulley center bolt. 

(3) Move the tension pulley to the water pump side, and 
then remove the timing belt. 

Caution 

If the timing belt is to be reused, use chalk to mark 
(on its flat side) an arrow indicating the clock-wise 
direction. 



INSTALLATION SERVICE POINTS 
►A^ AUTO TENSIONER INSTALLATION 

(1) Apply 98-196 N (22-44 lbs.) force to the auto tensioner 
by pressing it against a metal (cylinder block,.. etc.), 'and 
measure the movement of the push rod. ' 

Standard value: 

Within 1 mm (.04 in.) 

A: Length when it is free (not pressed) 

B: Length when it is pressed 

A-B: Movement 

(2) If it is out of the standard value, replace the auto tensioner. 
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A B 




, Set pin 




A01S0138 



Timing marks Cylinder had 
top surface 




Timing 
miarks 



Crankshaft 
sprocket 



Camshaft 
sprockets 



Timing 
marks 

Oil pump 
sprocket 



A01X0177 




60 mm 
(2.36 in.) 
or more 



8 mm 
(.32 in.; 




Screwdrive 



Cylinder block 

3EN005 



(3) Use a press or vise to gently compress the auto tensioner 
push rod until pin hole A of the push rod and pin hole 
B of the tensioner cylinder are aligned. 

Caution 

If the compression speed is too fast, the rod may 
become damaged, so be sure to carry out this opera- 
tion slowly. 



(4) Once the holes are aligned, insert the set pin. 
NOTE 

When replacing the auto tensioner with a new part, the 
pin will be in the auto tensioner. 

(5) Install the auto tensioner to the engine. 



►B^ TIMING BELT INSTALLATION' 

(1) Align the timing marks on the camshaft sprocket, crank- 
shaft sprocket and oil pump sprocket. 



(2) After aligning the timing mark on the oil pump sprocket, 
remove the cylinder block plug and insert a Phillips screw- 
driver with a diameter of 8 mm (.32 in.), and check to 
be sure that the screwdriver goes in 60 mm (2.36 in.) 
or more. If the screwdriver will only go in 20 - 25 mm 
(.79-. 98 in.) before striking the counterbalance shaft, 
turn the sprocket once, realign the timing mark and check 
that the screwdriver goes in 60 mm (2.36 in.) or more. 
Do not take out the screwdriver until the timing belt is 
installed. 
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(3) Install the timing belt so as not to be' loosened among 
the sprockets, by the following "|rocedure. t /' ./ 

Cautidn ' : ' \i 

If the timing belt is to be reused, install it so that 

the mark indicates the clockwise direction; 



'J* 





Center 
bolt 

Auto 

tensioner 



Timing marks .? 6EN0392 




6EN0393 




AO1X0175 



Install the timing belt around the intake side camshaft 
sprocket and fix it at indicated position by a bulldog 
clip. 



2) 



Install the timing belt around the exhaust side sprock- 
et, aligning the timing marks with the cylinder head' 
top surface using two wrenches. ' y 



3) 



4) 



Fix the belt at indicated position by another 'bulldog 
clip. 

Install the timing belt around the idler pulley, the oil 
pump sprocket, the crankshaft, sprocket and the ten- 
sioner pulleys in the order Shown. 
5) Remove the two bulldog clips. 

(4) Set the tension pulley so that the pin holes are af the 
bottom, press the tension pulley lightly against the timing; 
belt. , 



(5) Screw the tool into the engine left Support bracket until: 
its end makes contact with the tensioner arm. At that 
point, screw the tool in some more and then remove 
the set wire attached to the auto tensioner: 

(6) Remove the tool. 

(7) Tighten the center bolt to the specified torque. 
Specified torque: 48 Nm (35 ft.lbs.) * ' 
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48 Nm (35 ft.lbs.) 



MD998767 



Tension 
direction 




A01S0201 



►C<< TIMING BELT TENSION ADJUSTMENT 

(1) After turning the crankshaft 1/4 of a revolution in the 
counterclockwise direction, turn it in the clockwise direction 

. until the timing marks are aligned. 

(2) Loosen the tension pulley fixing bolt, and then use the 
special tool and a torque wrench to tighten the fixing 
bolt to the specified torque while applying tension to the 
timing belt. 

Standard value: 

3.5 Nm (2.6 ft.lbs.) 

<Timing belt tension torque> 

Caution » 

When tightening the fixing bolt, 'do not let the tension 

pulley turn with the bolt. ' ; 



Auto tensioner 




A01X0138 




01X0186 



(3) Turn the crankshaft two revolutions clockwise so that 
the timing marks are aligned. After leaving it for 15 min- 
utes, measure the amount of protrusion of the auto ten- 
sioner. 

Standard value (A): 3.8-4.5 mm (.1 50-.T77 In.) 

(4) If the amount of protrusion is outside the standard value,' 
repeat the operation in steps (1) to (3). 

(5) Check again that the timing marks of each sprocket are 
aligned. 



►D<* TIMING BELT FRONT LOWER.. COVER/ TIMING 
BELT FRONT CENTER COVER/ TIMING BELT 
FRONT -f- ■ 

UPPER COVER INSTALLATION 

Install the bolts, being careful not to mistake the bolt siies. 



Thread diameter x 
thread length mm (in.) 


Bolt classification 


"Tightening torque 
Nm(ft.lbs.) 


A 


6x16 
(.24 x .63) 


Flange bolt 


10-12 

(7.2-8.7) 


B 


6x 18 
(.24X.71) 


Flange bolt 


10-12 

(7.2-8.7) , 


C 


6x25 
(.24 x .98) 


Washer 

assembled bolt 


8.8 
(6.5) 


D 


6x25 
(.24 x ,98) 


Flange bolt 

( 


10-12 

7.2-8.7) 


E 


6x45 
(.24 x 1.77) 


Flange bolt 


10-12 
(7.2-8.7) 
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TIMING BELT B 
REMOVAL AND INSTALLATION 




80-94 ft.lbs. 



Removal steps 

1. Timing belt (Refer to P.11A-36.) 
^►►D-^ 2. Crankshaft sprocket 

►C^ 3. Crankshaft sensing blade 
►B-^ • Timing belt B tension adjustment 
4. Timing belt B tensioner 
<4B^M<4 5. Timing belt B 




TSB Revision 



11A-42 



ENGINE <2.0L(4G6)>- Timing Belt B 



^►TIMING BELT B REMOVAL 

Caution , r , 2 .. 
If timing belt "B" is 'to be re-used, use chalk to mark 
it with an arrow on its flat side indicating the turning 
direction (to the right). 



Counterbalance 
shaft sprocket 

Belt tension side 



Timing 
marks 



Crankshaft 
sprocket B 




Timing 
marks 



A01XO118 



Center of 
tension pulley 




Center of mounting bolt 



A01XO117 




A01X0115 



Belt tension side 



Center of 
tensioner 
pulley 




Center of 

installation bolt 



B01X0116 



INSTALLATION SERVICE POINTS 
TIMING BELT B INSTALLATION 

Install' timing belt "B" by the following procedure. 

(1) Ensure that crankshaft sprocket "B" timing mark and the 
counterbalance shaft sprocket timing mark are aligned. 

(2) Fit timing belt "B" over crankshaft sprocket "B" and the 
silent shaft sprocket. Ensure that there is no slack in 
the belt. 



►B^ TIMING BELT B TENSION ADJUSTMENT 

Adjust the tension of timing belt "B" by the following procedure. 

(1) Temporarily fix the timing belt "B" tensioner such that 
the center of the tensioner pulley is to the left and above 
the center of the installation bolt, and temporarily attach 
the tensioner pulley so that the flange is toward the front 
of the engine. 



'(2) Holding the timing belt "B" tensioner up with your finger 
in the direction of the arrow, place pressure on the timing 
belt so that the tension side of the beltis taut. Now tighten 
the bolt to fix the tensioner. 

Caution 

When tightening the bolt, ensure that 'the tensioner 
pulley shaft does not rotate with the "bolt. Allowing 
it to rotate with the bolt can cause excessive tension 
on the belt. 



(3) Press the belt at the shown point by a finger 'to check 
belt tension. If not, adjust. *;"> 

Standard value: 5-7 mm (.20-.28 InTJ 
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Crankshaft 
sprocket \ 



Crankshaft 



Crankshaft 
sensing blade 




Crankshaft 
sprocket 



Crankshaft 
sprocket "B" 



A01X02O1 




MD990767 

A11A0119 



►C^ CRANKSHAFT SENSING BLADE INSTALLATION 

When installing, make sure the direction is correct. See figure. 



►D^ CRANKSHAFT SPROCKET INSTALLATION 

Use the special tool to install the crankshaft sprocket and 
bolt. 

NOTE 

Apply the minimum amount of engine oil to the bearing surface 
and thread of the crankshaft bolt. 
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GENERAL INFORMATION 
GENERAL SPECIFICATIONS 



Descriptions 


3pecifications 


Type 


"in-line OHV, DOHC 


Number of cylinders 


4 


Combustion chamber 


Pentroof type * m 


Total displacement cm 3 (cu.in.) 


1,997 (121.9) 


Cylinder bore mm (in.) 


85.0 (3.35) a >, 


Piston stroke mm (in.) 


88.0 (3.46) 


Compression ratio 


8.5 


Valve, timing 


Intake valve 


Opens (BTDC) 2 


1 " 


Closes (ABDC) 


51 9 


Exhaust valve 


Opens (BBDC) 




'Closes (ATDC) 


15° ^v<„ : , tfrvK&wK 


Lubrication system 


Pressure feed, full-flow filtration | 


Oil pump type 


Involute gear type 


Cooling system 


Water-cooled forced Circulation ' *'" ' Vj 'V'" 


Water pump type 


Centrifugal impeller type 


EGR type 


Single type ■ " ss ' " 


Injector type and number 


Electromagnetic, 4 SiW 


Injector identification number 


MDL450 ' 


Fuel regulated pressure kPa (psi) 


300 (42.7) • . « K ;"<■" « ,» , » , 


Throttle bore mm (in.) 


54(2.13) ~ : 


Throttle position sensor 


Variable resistor type 


Closed throttle position switch 


Contact type 
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SPECIFICATIONS 
SERVICE SPECIFICATIONS 



Items 


Standard value 


Limit 


Rocker arms and camshaft 


Camshaft cam height mm (in.) 


Intake 


34.91 (1.37) 


34.41 (1.36) 


Exhaust 


34.91 (1.37) 


34.41 <1.36) 


Camshaft journal O.D. mm (in.) 


25.96 (1.02) 




Cylinder head and valve 


Cylinder head flatness of gasket surface mm (in.) 


Less than 0.05 (.0020) 


0.2 (.008) 


Cylinder head grinding limit of gasket surface mm (in.) 

*Total resurfacing depth of both cylinder head and cylinder block 




• 9.2 (.008) 


Cylinder head overall height mm (in.) 


131.9-132.1 
(5.193-5.201) 




Cylinder head bolt shank length mm (in.) 




Max. 99.4 (3.91 ) 


Valve thickness of valve head (margin) mm (in.) 


Intake 


1 .0(.039) 


6 . 8 (.031) ' 


Exhaust 


1 .5 (.059) 


' 0.8 (.031) ! 


Valve overall height mm (in.) 


Intake 


109 50 (4 3110) 


109 00 (4 2913) 


Exhaust 


199.70 (4.3189) 


1 09.20(4.2992) 


Valve thickness to valve guide clearance mm 
(in.) 


Intake 


0.02-0.05 (.0008-.0020) 


0.10 (.004) 


Exhaust 


0.05-0.09 (.0020-0035) 


0.15 (.006) 


Valve face angle mm (in.) 


45°-45.5° 




Valve spring free length mm (in.) 


47.0 (1.85) 


46.0 (1.83) 


Valve spring load/installed height N/mm (Ibs./in.) 


245/40.0 (54/1 .57) 




Valve spring out of squareness 


Max. 1.5" 


4" 


Valve seat valve contact width mm (in.) 


0.9-1.3 (.035-.051) 




Valve guide I.D. mm (in.) 


6.6 (.260) 




Valve guide O.D. mm (in.) 


12.1 (.476) 




Valve guide projection from cylinder head upper surface mm (in.) 


19.5 (.77) 




Valve stem projection mm (in.) 


Intake 


49.20 (1.9370) 


49.80 (1,9606) . 


Exhaust 


48.40 (1.9055) 


4 8.90 (1.9252) 


Front case, oil pump and oil pan 


Oil pump side clearance 


Drive gear 


0.08-0.14 (.0031 -.0055) 




Driven gear 


0.06-0.12 (.0024-.0047) 




Oil cooler by-pass valve dimension (L) [Normal temperature] 


34.5 (1.36) 




Oil cooler by-pass hole closing temperature 
[97 to 103°C (207 to 217°F) or more] 


40 (1.57) or more 




Oil pressure at curb idle speed kPa (psi) 

[Oil temperature is 75 to 90°C (167 to 194°F)] 


80 (11.4) or more 




Piston and connecting rod . , . 


Piston O.D. mm (in.) 


84.98 (3.334) 




Piston ring side clearance 


mm (in.) 


No.1 


0.04-0.08 (.0016- 0031) 0 


.1 (.004) 




No.2 


0.02-0.06 (.0008 -.0024) (i 


. 1 (.004) 
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Items Standard value 


Limit * * 


Piston ring end gap mm (in.) 


No.1 


0.25-0.35 (.0098-.0138) 


U.o \.vo I ; 


No.2 


0.40-0.55 (.01 57-. 021 7) 


0.8 (.031) 


Oil 


0.10-0.40 (.0039-. 01 57) 


9 8 (.031) . 


Piston pin O.D. mm (in.) 


21 .0(.83) 




Piston pin press-in load N (lbs.) 
[Room temperature] 


7,500- 17,500 
(1,653-3,858) 




Crankshaft pin oil clearance mm (in.) 


0.02-0.05 (.0008-.0020) 


0.1 (.004) 


Connecting rod big end side clearance mm (in.) 


0.10-0.25 (.0039-.0098) 


0 .4 (.016) 


Crankshaft, flywheel and drive plate 


Bearing cap bolt shank length mm (in.) 




Max. 71.1 (2.80) 


Crankshaft end play mm (in.) 


0.05-0.18 (.0020-.0071) ( 


).25 (.0098) 


Crankshaft journal O.D. mm (in.) 


57 (2.24) 




Crankshaft pin O.D. mm (in.) 


42(1.77) i 




Crankshaft journal oil clearance mm (in.) 


0.02-0.05 (.0008-.0020) ( 


).1 (.004) 


Piston to cylinder clearance mm (in.) 


0.03-0.05 (.0012-.0020) 




Cylinder block flatness of gasket surface mm (in.) 


0.05 (.0020) 


0.1 (.004) 


Cylinder block grinding limit of gasket surface mm (in.) 

"Total resurfacing depth of both cylinder head and cylinder block 




• 0.2 (.008) 


Cylinder block overall height mm (in.) 


283.9-284.1 
(11.177-11.185) 




Cylinder block I.D. mm (in.) 


85.0 (3.35) 





REWORK DIMENSIONS 



Items 


Standard value 1 r 


Cylinder head and valve ••> ;; - 


Oversize rework dimensions of valve guide 
hole (both intake and exhaust) mm (in.) 


0.05 OS. 


12.05-12.07 (.4744-.4752) 


0.25 OS. 


12.25-12.27 (.4823-.4831) 


0.50 O.S. 


12.50-12.52 (.4921 -.4929) 


Intake oversize rework 

dimensions of valve seat hole mm (in.) 


0.3 O.S. 


35.30-35.33 (1.3898-1 .3909) 


0.6 O.S. 


35.60-35.63 (1.4016-1.4028) 


Exhaust oversize rework dimensions of valve 
seat hole 
mm (in.) 


0.3 O.S. 


33.30-33.33 (1 .3110-1 .31 22) 


0.6 O.S. 


33.60-33.63 (1 .3228-1 .3240) 


Crankshaft, flywheel and drive plate ■ •■< 


Crankshaft out of roundness and taper of journal and pin mm (in.) 


Max. 0.01 (.0004) 



NOTE 

0. D.: Outer diameter 

1. D.: Inner diameter 
O.S.: Oversize diameter 
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TORQUE SPECIFICATIONS 



r 

Items 


Nm 


fUbs. 


Generator and ignition system 


VVate pump" ley 13011 


11 


O . , 


Generator mounting bolt 


23 


17 


Generator brace bolt 


24 


17 


Generator pivot nut 


14 


10 


Crankshaft pulley bolt 


25 


18 


Spark plug 


25 


18 


Ignition coil bolt 


14 


10 


Center cover bolt 


3 


2 


Ignition power transistor bolt 


14 


10 


Plate 


10 


7 


Camshaft position sensor 


9 


7 


Camshaft position sensor support 


14 


10 


Camshaft position sensing cylinder 


22 


16 


Timing belt 


Crankshaft position sensor bolt 


9 


7 


Tensioner pulley bolt 


49 


35 


Tensioner arm bolt 


22 


16 


Auto tensioner bolt 


24 


'17' 


Idler pulley bolt 


38 


27 


Oil puraprocket nut 


55 


40 


Crankshaft bolt 


120 


87 


Tensioner "B" bolt 


19 


14 


Counterbalance shaft sprocket bolt 


46 


33 


Camshaft sprocket bolt 


90 


65 


Engine support bracket bolt 


45 


33 


Fuel and emission parts 


iEGR valve bolt 


22 


16 


Throttle body stay bolt 


19 


14 


Throttle body bolt 


19 


14 


Fuel pressure regulator bolt 


9 


7 


Intake manifold 


I'ntake manifold bolt 


20 


14 


Intake manifold nut 


36 


26 


Intake manifold stay bolt 


28 


20 


Intake manifold plenum bolt and nut 


18 


13 


Intake manifold plenum stay bolt 


18 


13 


Water outlet fitting bolt 


19 


14 


Engine coolant temperature gauge unit 


11 


8 


Engine coolant temperature sensor 


30 


22 
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11B-6 ENGINE OVERHAUL <2.0L (4G6)> - Specifications 



Items 


Nm 


ft.lbs. 1 ' r 


Thermostat case nut 


18 


13 


Manifold differential pressure sensor bolt 


9 




Exhaust manifold and water pump 


uii uipsiiCK guiae uou 


A A 


• ■■IU ■ 


n©ai proiecior doii 


\A 


■in r; : ■>■>■''' 

IU 


Heated oxygen sensor 


AA 


go >'■'-■ .J''".'. ;('■' 


Exhaust fitting bolt 


fin 

DU 


AO 
40 


Oil pipe joint 


A Q 

i y 


14 • i 


Oil pipe bolt 


y 


7 
/ 


Oil return pipe bolt 


Q 

y 


/ 


Turbocharger assembly 


d(—o\ + du — (\) Turns 


iir'tt + du - / u turns 


Water pipe eye bolt 


4o 


OH 

0 1 


Exhaust manifold nut 


M8 




on 




M10 




£ 1 ■ 


Water pipe bolt 


M6 x 10 


0 


A 




M6 x 12 


10 


7 '. 




M8 


13 


9 "v ,; .v 


Water inlet pipe bolt 


13 


9 ^ ' 


Water pump bolt 


14 


10 


Rocker arms and camshaft 








Bearing cap bolt 


20 


14 ' ' ' -'M 


Oil delivery body 


11 


8 • 


Cylinder head and valves 


Cylinder head bolt 


20 + 90° turns + 90° 
turns 


14.5 + 90° turns + 90° 
turns r . / 


Front case, counterbalance shaft and oil pan 


Drain plug 


40 


29 


Oil pan bolt 


7 


5 


Oil screen bolt and nut 


19 


14 


Baffle plate bolt 


9 


7 


Oil cooler bolt 


43 


31 


Oil filter bracket bolt 


19 


14 


Plug 


24 


17 ^ , 


Left counterbalance shaft flange bolt 


37 


27 ' 


Front case bolt 


M8 


24 


17 




M10 


31 


22 


Oil pressure switch 


10 


7 

. : Ui -M. ■ i-i>T.i 


Relief plug 


45 


33 , : ..; ; , , 


Oil pump cover bolt 


17 


12. 

ji : — . Li — iiLi 


Oil pressure gauge unit 


55 


40 
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ENGINE OVERHAUL <2.0L (4G6)> - Specifications 



items 


Nm i. 


ft.lbs. - * : ' ■ % f 


Piston and connecting rod 




.... 


Connecting rod cap nut 


20 +90° -100° turns 


14.5 +90° -100° turns 


Crankshaft, flywheel and drive plate 


Flywheel bolt 


135 


9 8 » 


Drive plate bolt 


135 


98 


Oil seal case bolt 


11 


8 


Rear plate bolt 


11 


8 


Bell housing cover bolt 


9 


7 


Bearing cap bolt 


25 +90° -100° turns 


18 +90° -100° turns 


Knock sensor 


23 


1 6 


Bracket 


Left and right engine support bracket bolt 


45 


3 3 


Front roll stopper bracket bolt 


65 


47 


Rear roll stopper bracket bolt 


120 


87 


Front engine support bracket bolt 


60 


43 


Exhaust pipe support bracket bolt 


36 


26 



SEALANT ii3ooo5oi9i 



Items 


Specified sealant 


Camshaft position sensor support 


Mitsubishi Genuine Part No. MD970389 or equivalent 


Rocker cover 


3M ATD Part No. 8660 or equivalent 


Semi-circular packing 


3M ATD Part No. 8660 or equivalent 


Enaine suddoiI bracket bolt 


3M ATD Part No. 8660 or eauivalent 


Oil pan 


Mitsubishi Genuine Part No. MD970389 or equivalent | 


Water outlet fitting 


Mitsubishi Genuine Part No. MD970389 or equivalent 


Engine coolant temperature gauge unit 


3M ATD Part No. 8660 or equivalent 


Engine coolant temperature sensor 


3M Nut Locking Part No. 4171 or equivalent 


Oil pressure switch 


3M ATD Part No. 8660 or equivalent 


Oil pressure gauge unit 


3M ATD Part No. 8660 or equivalent 


Rear oil seal case 


Mitsubishi Genuine Part No. MD970389 or equivalent ' ' "' 
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ENGINE OVERHAUL <2.0L (4G6)> - Special fools 



J 



SPECIAL TOOLS xtiMm 



I 00I 


Tool number and name 


Supersession 


Application , 




MB990938 N 

Handle 


B99O938-01 


Installation of prankshaft rear oi 

seal 








MD998776 

Crankshaft rear 
oil seal installer 


MD998376-01 






MD9981 62 

Plug wrench 


MD9981 62-01 

c 


Removal and installation offron 
ise cap plug 




MD998783 

Plug wrench 
retainer 


— 








MD998285 

Crankshaft front 
oil seal guide 


MD998285-01 


Installation of crankshaft front oil 
seal 








MD998375 

Crankshaft front 
oil seal installer 


MD998375-01 










MD998371 

Silent shaft 
bearing puller 


MD998371-01 

Use with MIT304204 


Removal of counterbalance shaft 
rear bearing 




MD998372 

Silent shaft 
bearing puller 


MD998372-01 

Use with MIT304204 








MD998440 

Leak-down 
tester 




Leak-down test of lash adjuster 
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ENGINE OVERHAUL <2.0L (4G6)> - Special Tools ^jjffj 



Tool 


Tool number and name 


Supersession 


Application :v 




MD998442 
Air bleed wire 




Air bleeding of lash adjuster 






MD998705 

Silent shaft 
bearing installer 


MD998373-01 

Use with MB990938-01 


Installation of counterbalance 
shaft bearing 






MD998713 

Camshaft oil 
seal installer 


MD998713-01 


Installation of camshaft oil seal 






MD998727 

Oil pan 
remover 


MD998727-01 


Removal of oil pan , >■"•> 




MD998737 

Valve stem 
seal installer 


MD998737-01 


Installation of valve stem seal 




MD998767 

Tension pulley 
wrench 


MD998752-01 


Installation of auto tensioner 




MD998772 

Valve spring 
compressor 


General service 
tool 


Compression of valve spring 




MD998778 

Crankshaft 
sprocket puller 




Removal of crankshaft sprocket 




y 




MD998785 

Sprocket 
stopper 




Supporting counterbalance shaft 
sprocket 
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11B-10 ENGINE OVERHAUL <2.0L(4G6)>- Special Tools 



Tool 


Tool number and name 


Supersession 


Application 


00 A 


! 


MD998780 

Piston pin 
setting tool 


MIT216941 


Removal and installation of 
piston pin 






MD998781 

Flywheel 
stopper 




Supporting flywheel and drive 

pidlc 






MB991603 

Bearing installer 
stopper 




Removal and installation of rear 
bearing 




MB991614 
Angle gauge 




Installation of turbocharger 

aSSeiTlDly 


B991654 


MB991654 

Cylinder head boltt 
wrench (12) 




Removal and installation of 

m/finrtor hparl hnlt 
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ENGINE OVERHAUL <2.0L (4G6)> - Generator and Ignition System 1 1 



GENERATOR AND IGNITION SYSTEM 
REMOVAL AND INSTALLATION 



113001001SS 



3 Nm 
2 ft.lbs 




10 Nm 
7 ft.lbs. 



14 Nm 
10 tt.lbs. 



14 Nm Gf 
10 ft.lbs. 



9 Nm 
7 ft.lbs. 



Removal steps 

1. Drive belt 

2. Water pump pulley 

3. Power steering pump pulley 

4. Generator brace 

5. Generator 

6. Crankshaft pulley 

7. Center cover 

8. Spark plug cable 



6EN1240 



9. Spark plug 

10. Ignition power transistor 

11. Ignition coil 

12. Plate 

13. Gasket 

►A^ 14. Camshaft position sensor 

15. Camshaft position sensor support 

16. Camshaft position sensing cylinder 
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11B-12 ENGINE OVERHAUL <2.0L(4G6)> - Generator and Ignition System 




6EN1241 



INSTALLATION SERVICE POINTS, 

CAMSHAFT POSITION SENSOR SUPPORT 
INSTALLATION 

(1) Apply a 3 mm bead of form-in-place gasket (FIPG) to 
the area shown. 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or 
equivalent. 



i 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing Belt 



11B^13 



TIMING BELT 

REMOVAL AND INSTALLATION 



11300190208 



3 Nm /I 
2.2 ft.lbs. 



19 Nm 15 
14 ft.lbs. 




Removal steps 

1. Timing belt front upper cover 

2. Timing belt front center cover 

3. Timing belt front lower cover 

4. Crankshaft position sensor 
^►►L-^ 5. Timing belt 

6. Tensioner pulley 
7. Tensioner arm 
►J-^ 8. Auto tensioner 
^B^> 9. Idler pulley 

-^►►l-^ 10. Oil pump sprocket 
•►H-^ 11. Crankshaft bolt 

12. Crankshaft sprocket 

13. Crankshaft sensing blade 



6EN1242 



14. Tensioner "B 
■►G^ 15. Timing belt "B" 
.^►►F-^ 16. Counterbalance shaft' sprocket 

►E^ 17. Spacer 
<4G>- 1 8. Crankshaft sprocket "B" 



►D<«19. 
►C<^ 20. 

MM 21. 

^►►A^ 22. 

23. 

24, 
25. 
26. 



Rocker cover 
Semi-circular packing 
Engine support bracket 
Camshaft sprocket bolt 
Camshaft sprocket 
Timing belt rear right cover 
Timing belt rear left upper cover 
Timing belt rear left lower cover 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing. Belt 




REMOVAL SERVICE POINTS , " 

^►TIMING BELT REMOVAL •» 

(1) Mark the belt running direction for reference in reinstalla- 
tion . 

NOTE 

(1) Water or oil on the belt shorten its life drastically, 
so the removed timing belt, sprocket, and tensioner 
must be free from oil and water. These parts should 
not be washed. Replace parts if seriously contami- 
nated. 

(2) If there is oil or water on each part check front case 
oil seals, camshaft oil seal and water pump for leaks. 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing Belt tlB-15 

^►TIMING BELT "B" REMOVAL 

(1) Make a mark on the back of the timing belt indicating 
the direction of rotation so it may be reassembled in the' 
same direction if it is to be reused. 

NOTE 

(1) Water or oil on the belt shortens its life drastically, 
so the removed timing belt, sprocket, and tensioner 
must be free from oil and water. These parts should 
not be washed. Replace parts if seriously contami- 
nated. 

(2) If there is oil or water on each part, check front case 
oil seals, camshaft oil seal and water pump for teaks.: 





COUNTERBALANCE SHAFT SPROCKET 
REMOVAL 



^►CRANKSHAFT SPROCKET "B" REMOVAL 



<«H^ CAMSHAFT SPROCKET BOLT LOOSENING 

(1) Using a wrench, hold the camshaft at its hexagon (between 
the No. 2 and No. 3 journals) and remove the camshaft 
sprocket bolt. 

Caution 

Locking the camshaft sprocket with a tool damages 
the sprocket. 

(2) Remove the camshaft sprockets. 
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ENGINE OVERHAUL <2.0L (4G6)>- Timing Belt 




INSTALLATION SERVICE POINTS 

CAMSHAFT SPROCKETS TIGHTENING 

(1) Using a wrench, hold the camshaft at its hexagon (between 
the No. 2 and No. 3 journals) and tighten the bolt to 
the specification. 

Caution 

Locking the camshaft sprocket with a tool damages 
the sprocket. 



►B«« ENGINE SUPPORT BRACKET INSTALLATION 

(1) Coat the bolts illustrated with sealant before tightening. 

Specified sealant: 

3M ATD Part No. 8660 or equivalent 



►C^ SEALANT APPLICATION ON SEMI-CIRCULAR 

PACKING 

Specified sealant: 3M ATD Part No. 8660 or equivalent 
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ENGINE OVERHAUL <2.0L(4G6)>- Timing Belt 



11B-17 



10 mm (.39 in.) 




Semi-circular 
packing 



10 mm 
(.39 in.) 



Cylinder head Z3EN0044 



►D^ SEALANT APPLICATION ON ROCKER COVER 

Apply the specified sealant to the areas indicated in the, 
illustration. =■ 

Specified sealant: 3M ATD Part No. 8660 or equivalent 




Spacer 



Oil seal 



Shar P « j Counter- || 

edqe Chamfered balance Z6EN0615 
end shaft 



^E<4 SPACER INSTALLATION 

(1) Install the spacer with the chamfered end facing toward 
the oil seal. 
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ENGINE OVERHAUL <2.0L (4G6)>- Timing' Belt 




►F^ COUNTERBALANCE SHAFT SPROCKET 
INSTALLATION 



Timing marK._ 
(on fr ont ca se") 




ZDEN06O2 



►G-^ TIMING BELT "B" INSTALLATION 

(1) Align timing marks on the crankshaft sprocket "B" and 
counterbalance shaft sprocket with the marks on the front 
case respectively. 

(2) Install the timing belt "B" on the crankshaft sprocket "B" 
and counterbalance shaft sprocket. There should be no 
slack on the tension side. 



Tensioner "B' 




Center of ^~ 

ensioner /-Center of bolt ^ 
)ulley j ^^H/^- 



Z6EN0571 



(3) Make sure that the relationship between, the tensioner 
pulley center and the bolt center is as shown in the 
illustration. 




(4) Move the tensioner "B" in the direction of arrow while 
lifting with a finger to give a sufficient tension to the tension 
side of timing belt. In this condition, tighten bolt to secure 
tensioner "B". When the bolt is tightened, use care to 
prevent shaft from turning together. If shaft is turned 
together, belt will be overtensioned. 



(5) Check to ensure that timing marks on sprockets and front 
case are in alignment. 

(6) Press with index finger the center of span on tension 
side of timing belt "B". The belt must deflect 6-7 mm 
(.20-.28 in.). 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing Belt 



11 B-1 9 




MD998781 
• 6EN0634 




Phillips screwdriver 

Z6EN0564 




7EN0225 




Z6EN015i * 



►H^ CRANKSHAFT BOLT TIGHTENING 



H<4 O I L PUMP SPROCKET INSTALLATION 

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31 
in.) shaft] through the plug hole on the left side Of the 
cylinder block to block the left counterbalance shaft. 

(2) Install the oil pump sprocket. ' ■ 

(3) Apply a proper amount of engine oil-to the bearing surfaces 
of the nuts. 

(4) Tighten the nuts to the specified' torque. 



►J^ AUTO TENSIONER INSTALLATION 

(1) If the auto tensioner rod is in its fully extended position, 
reset it as follows. 

(2) Clamp the auto-tensioner in the vise with soft jaws. 



(3) Push in the rod little by little with the vise until the set 
hole A in the rod is aligned with the hole B in the cylinder. 

(4) Insert a wire [1.4 mm (.055 in.) in diameter] into the set; 
holes. i 

(5) Unclamp the auto tensioner from the vise. 




(6) Install the auto tensioner to front case and tighten, to 
the specified torque. . 

Caution / 
Leave the wire installed in the auto tensioner. 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing Belt 




TENSIONER PULLEY INSTALLATION 

(1) Install the tensioner pulley in such direction that its two 
small holes are arranged vertically. 



Cylinder head 
top surface 




Timing marks 



Z6EN02B4 



Timing mark 




Timing mark 



Z6EN0115 




►L^ TIMING BELT INSTALLATION 

(1) Turn the two sprockets so that their dowel pins are located 
on top. Then, align the timing marks facing each other 
with the top surface of the cylinder head. When you let 
go of the- exhaust camshaft sprocket, it will rotate one 
tooth counterclockwise. This should be taken into account 
when installing the timing belt on the sprockets. 



NOTE 

The same camshaft sprocket is used, for the intake and 
exhaust camshafts and is provided with two timing marks. 
When the sprocket is mounted on the exhaust camshaft, 
use the timing mark on the right with the dowel 'pin hole 
on top. For the intake camshaft sprocket, use the one 
on the left with the dowel pin hole on top. 



(2) Align the crankshaft sprocket timing marks. 

(3) Align the oil pump sprocket timing marks 
(Engine with counterbalance shafts). 
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ENGINE OVERHAUL <2.0L (4G6)> - Timinq Belt 



11B-21 




" Phillips screwdriver 
6EN1026 



(4) Insert a Phillips screwdriver [shank diameter 8 mm (.31 
in.)] through the hole. 

If it can be inserted as deep as 60 mm (2.4 in.) or more; 
the timing 'marks are correctly aligned. If the inserted 
depth is only 20-25 mm (.8-1.0 in.), turn the oil' pump 
sprocket one turn and realign timing marks. Then check 
to ensure that the screwdriver can be inserted 60 mm 
(2.4 in.) or more. Keep the screwdriver inserted until the 
installation of the timing belt is finished. 

NOTE 

Step (4) is performed to ensure that the oil pump sprocket 
is correctly positioned with reference to the counterbal- 
ance shafts. 




(5) Thread the timing belt over the intake side camshaft 
sprocket and fix it at indicated position by a bulldog clip. 



(6) Thread the timing belt over the exhaust side sprocket, 
aligning the timing marks with the cylinder head top surface 
using two wrenches. 



(7) Fix the belt at indicated, position by a bulldog clip. 
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ENGINE OVERHAUL <2.0L(4G6)>- Timing Belt 




(8) Thread the timing belt over the idler pulley, the oil pump 
sprocket, the crankshaft sprocket and the tensioner pulley 
in the order shown. 

(9) Remove the two clips. 





















1 Is} J? 

kCyy /S> Z6EN0285 



(10) Lift up the tensioner pulley in the direction of arrow and 
tighten the center bolt. 

(11) Check to see that all timing marks are lined up. 

(12) Remove the screwdriver inserted in step (4) and fit the 
plug. (Engine with counterbalance shafts) 

(13) Give the crankshaft a quarter counterclockwise turn. Then, 
turn it clockwise until the timing marks are lined up again. 



(14) lnstall the special tools, Socket Wrench and Torque. 
Wrench, on the tensioner pulley, and loosen the tensioner 
pulley center bolt. 

NOTE 

If the special tool is not available, use a commercially 
available torque wrench that is capable of measuring 
0-5 Nm (0-3.6 ft.lbs.). 

(15) Torque to 3.6 Nm (2.60 ft.lbs.) with the torque wrench. 

(16) Holding the tensioner pulley with the special tool and 
torque wrench, tighten the center bolt to specification., 

(17) After giving two clockwise turns to the crankshaft, let 
it alone for approx. 15 minutes. Then, make sure that 1 
the auto tensioner setting wire moves freely. 

NOTE 

If the wire does not move freely, repeat step (13) above' 
until it moves freely. 

(18) Remove the auto tensioner setting wire. 



(19)Measure the distance "A" (between the tensioner arm 
and auto tensioner body). 

Standard value: 3.8-4.5 mm (.15-.18 in.) 
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Z8EN0066 





Cracks 



Cracks' 



Cracks 



Z1EN0249 



Rounded edge 




Abnormal wear 
(Fluffy strand) 



Z8EN0067 



Rubber exposed 

Tooth missing 
and canvas fiber 
exposed 





Z8EN0068 



t 12 mm 
-L (.47 in.) 



Z6EN0161 



INSPECTION 113002M107 
TIMING BELT 

Replace belt if any of the following conditions exist. 

(1) Hardening of back rubber. 

Back side is glossy without resilience and leaves no indent 
when pressed with fingernail. 



(2) Cracks on rubber back. 

(3) Cracks or peeling of canvas. 

(4) Cracks on rib root. 

(5) Cracks on belt sides. 



(6) Abnormal wear of belt sides. The sides are normal if 
they are sharp as if cut by a knife. 



(7) Abnormal wear on teeth. 

(8) Missing tooth. 



AUTO TENSIONER 

(1) Check the auto tensioner for possible leaks and replace 
as necessary. 

(2) Check the rod end for wear or damage and replace as 
necessary. 

(3) Measure the rod protrusion. If it is out of specification, 
replace the auto tensioner. 

Standard value: 12 mm (.47 in.) 
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ENGINE OVERHAUL <2.0L (4G6)> - Timing Belt. 



98 to 196 N (22 to 44 ft.) 




Movement 



6EN1033 



(4) Press the rod with a force of 98 to 196 N (22 to 44 
ft.) and measure its protrusion. 

(5) If the measured value is 1 mm (0.39 in) or more shorter 
than the value obtained in step (3), replace the auto 
tensioner. 



Is'**' 
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ENGINE OVERHAUL <2.0L (4G6)> - and Emission Control Parts 



FUEL AND EMISSION CONTROL PARTS 
REMOVAL AND INSTALLATION 



11300220127 



19 Nm 
14 ft.lbs. 




19 Nm 
14 ft.lbs. 



6EN1246 



Removal steps 

1. Air fitting 

2. Air fitting gasket 

3. Throttle body 

4. Throttle body gasket 

5. EGR valve 

6. EGR valve gasket 

7. Injectors and fuel rail 



8. Insulator 

9. Fuel pressure regulator 

10. O-ring 

11. Insulator 

12. Injectors 

13. O-ring 

14. Grommet 

15. Fuel rail 
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11B-26 ENGINE OVERHAUL <2.0L(4G6)>- Fuel and Emission Control Pfrts 




INSTALLATION SERVICE POINTS '* 

►A^ INJECTOR INSTALLATION , * * ^ 

(1) Before installing an injector the rubber O-ring must be 
lubricated with a drop of clean engine oil to aid in 

installation. 

(2) Install injector top end into fuel rail. 

Be careful not to damage the O-ring during installation. 



^>B4 FUEL PRESSURE REGULATOR INSTALLATION 

(1) Before installing' pressure regulator the O-ring must be 
lubricated with a drop of clean engine O-ring to aid in 
installation. 
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ENGINE OVERHAUL <2.0L(4G6)>- Intake Manifold 



INTAKE MANIFOLD 
REMOVAL AND INSTALLATION 



11300270047 



a, ^ 13 Nm 

9 ft.lbs. 




36 Nm 
26 ft.lbs. 



20 Nm 
14 ft.lbs. 



9- 




36 Nm 
26 ft.lbs. 



9 



31 Nm 
22 ft.lbs. 



BEN1076 



Removal steps 

1. Water hose 

2. Water hose 

►D-*| 3. Engine coolant temperature gauge 
unit 

►C-^ 4. Engine coolant temperature sensor 

5. Water inlet fitting 

6. Thermostat case 



►B^ 7. Water outlet fitting 
^A-^ 8. Thermostat housing 
9. Intake manifold stay 

10. Engine hanger 

11. Intake manifold 

12. Gasket 
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11 B-28 ENGINE OVERHAUL <2.0L (4G6)> - Intake Manifold 



3mm (.12 in 
diameter 
bead sealant 




Z6EN0B05 




i (.12 in.) 

diameter 
bead sealant 



6EN0682 




INSTALLATION SERVICE POINTS 

►A<* SEALANT APPLICATION TO THERMOSTAT .... 
HOUSING 
Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or equiva- 
lent 
NOTE 

(1) Be sure to install the housing quickly while the 
sealant is wet (within 15 minutes). 

(2) After installation, keep the sealed area away from 
the oil and coolant for approx. 1 hour. 

►B^ SEALANT APPLICATION TO WATER OUTLET 
FITTING 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389or equiva- 
lent 

NOTE 

(1) Be sure to install the housing quickly while the 
seaiant is wet (within 15 minutes). 

(2) After installation, keep the sealed area away from 
the oil and coolant for approx. 1 hour. 

►C^ SEALANT APPLICATION TO ENGINE COOLANT 
TEMPERATURE SENSOR 

Specified sealant: 

3M Nut Locking 'Part No. 4171 or equivalent 



►D^ SEALANT APPLICATION TO ENGINE COOLANT 
TEMPERATURE GAUGE UNIT 

Specified sealant: 3M ATD Part No. 8660 or equivalent 



9EN0092 
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ENGINE OVERHAUL <2.0L(4G6)>- Exhaust Manifold and Water Pump 1 1 B-29 

EXHAUST MANIFOLD AND WATER PUMP „„„',„„ 
REMOVAL AND INSTALLATION 




Removal steps 

1. Oil dipstick 

2. Oil dipstick guide 

3. O-ring 

4. Heat protector "A" 

5. Heat protector "B" 

6. Heated oxygen sensor 

7. Exhaust fitting 

8. Gasket 

9. Oil pipe "A" 

10. Oil pipe "B" 

11. Oil return pipe 

12. Gasket 

13. Turbocharger assembly 

14. Gasket 

15. Ring 

16. Water pipe "A" 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

►A^ 29. 
►A^ 30. 

31. 
32. 



Water pipe "B" 
Turbocharger 
Engine hanger 
Exhaust manifold 
Gasket 
Water hose 
Water pipe "C 
Water pipe 
Water hose 
Water hose 
Water hose 
Water hose 
O-ring 

Water inlet pipe 
Water pump 
Gasket 
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h\ 60° - 70° 




T^TmB991614 








6EN1100 



INSTALLATION SERVICE POINT 

M<4 WATER PIPE/O-RING INSTALLATION 

(1) Wet the O-ring (with water) to facilitate assembly. 
Caution 

Keep the O-ring free of oil or grease. 



►B^ TURBOCHARGER ASSEMBLY INSTALLATION 

(1) Instatl the cone disc spring in the shown direction. 

(2) Tighten the turbocharger mounting bolts and nuts to 
27 - 31 Nm (20 - 22 ft.lbs.). 



(3) Use the special tool orsimilar to tighten 60° - 70° more. 
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ROCKER ARMS AND CAMSHAFT 
REMOVAL AND INSTALLATION 




Removal steps 

^-C-^ 1. Bearing cap rear 
►C-^ 2. Bearing cap front 
►D-^ 3. Camshaft oil seal 
►C-^ 4. Bearing cap No. 5 
►C-^ 5. Bearing cap No. 2 
P-C*4 6. Bearing cap No. 4 



►C^ 7. Bearing cap No. 3 

8. Camshaft 
9. Rocker arm 
^A-^ 10. Lash adjuster 

11. Oil delivery body 
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MD998442 




6EN0421 



Camshaft sprocket side 



Slit 



Intake side 
camshaft 



Z6EN0289 



Dowel pin 




Z6EN0401 




Cap number 

Symbol identifying 
intake or exhaust 



Z6EN0464 



b_ Camshaft sprocket side 
11 9 7 8 10 12 



DO DO 0 8 
D 0 C Q C 



5 3 12 



4 6 
Z6EN0192 



INSTALLATION SERVICE POINTS 
►A^ LASH ADJUSTER INSTALLATION 

(1) Immerse the lash adjuster in clean diesel fuel. 

(2) Using a special tool, move the plunger up and down 
4 or 5 times while pushing down lightly on the check 
ball in order to bleed out the air. 



CAMSHAFT INSTALLATION 

(1) Apply engine oil to journals and cams of the camshafts. 

(2) Install the camshafts on the cylinder head. 

Use care not to confuse the intake camshaft with the 
exhaust one. The intake camshaft has a slit on its rear 
end for driving the crankshaft position sensor. 



(3) Install the crankshaft sprocket B or spacer and flange 
to an end of the crankshaft, and turn the crankshaft until 
the timing marks are lined up, setting No. 1 cylinder to 
the TDC. 

(4) Place the camshafts so that their dowel pins are positioned 
at top. 



►C^ BEARING CAPS INSTALLATION 

(1) According to the identification mark stamped on top of 
each bearing cap, install the caps to the cylinder head. 
Only "L" or "R" is stamped on No. 1 bearing cap. Cap 
No. is stamped on No. 2 to No. 5 bearing caps. No. 
6 bearing cap has no stamping. 

I: For intake camshaft side 
E: For exhaust camshaft side 



(2) Tighten the bearing caps in the order shown two. to three 
times by torquing progressively. 

Tighten to specification in the final sequence. 

(3) Check to ensure that the rocker arm is held in position 
on the lash adjuster and valve, stem end. 
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^g^^^^^ Roller 






Tip 








Z6EN0185 



INSPECTION 

CAMSHAFT 

(1) Measure the cam height. 



11300550196 



Item 


Standard value mm (in.) 


Limit mm (in.) 


Intake 


34.91 (1.37) 


34.41 (1.36) 


Exhaust 


34.91 (1.37) 


34.41 (1.^6) 



ROCKER ARM 

(1) Check the roller surface. If any dents, damage or seizure 
is evident, replace the rocker arm. 

(2) Check rotation of the roller. If it does not rotate smoothly 
or if looseness is evident, replace the rocker arm. 

(3) Check the inside diameter. If damage or seizure is evident, 
replace the rocker arm. 



LASH ADJUSTER LEAK DOWN TEST 

Caution 

1. The lash adjuster is a precision part. Keep it free 
from dust and other foreign matter. 

2. Do not disassemble lash adjuster. 

3. When cleaning lash adjuster, use clean diesel fuel 
only. 



MD998442 




6EN0421 



(1) Immerse the lash adjuster in clean diesel fuel. 

(2) While lightly pushing down inner steel ball using the special 
tool, move the plunger up and down four or five times 
to bleed air. 

Use of the special tool helps facilitate the air bleeding 
of the rocker arm mounted type lash adjuster. 

(3) Remove the special tool and press the plunger. If the 
plunger is hard to be pushed in, the lash adjuster is normal. 
If the plunger can be pushed in all the way readily, bleed 
the lash adjuster again and test again. If the plunger 
is still loose, replace the lash adjuster. 

Caution 

Upon completion of air bleeding, hold lash adjuster 
upright to prevent inside diesel fuel from spilling. 
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Division = 1 mm (.04 in.) 



MD998440 




Lash adjuster 
7EN0C38 



(4) After air bleeding, place lash adjuster on the Special too' 
(Leak down tester). . ; . v . .,. 

(5) After plunger has gone down somewhat (.2- .5 mitt), 
measure time taken for it to go down 1 mm. Replace 
if measured time is out of specification. 

Standard value: 4-20 seconds / 1 mm (.04 in.) 
[Diesel fuel at 15-20°C(59-68°F)] 
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CYLINDER HEAD AND VALVES 
REMOVAL AND INSTALLATION 




6EN0948 



Removal steps 

1. Cylinder head bolt 

2. Cylinder head assembly 

3. Gasket 

4. Retainer lock 

5. Valve spring retainer 

6. Valve spring 

7. Intake valve 

8. Retainer lock 

9. Valve spring retainer 



►B-^ 10. Valve spring 



11. Exhaust valve 
^►►A-^ 12. Valve stem seal 

13. Valve spring seat 
•^►►A-^ 14. Valve stem seal 

15. Valve spring seat 

16. Intake valve guide 

17. Exhaust valve guide 

18. Intake valve seat 

19. Exhaust valve seat 

20. Cylinder head 
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Stem seal 

Spring seat 
6EN0437 



REMOVAL SERVICE POINTS 

PRECAUTION FOR REMOVED PARTS 

(1) Keep removed parts in order according to the cylinder, 
number and intake/exhaust. 

^►CYLINDER HEAD BOLTS REMOVAL 

(1) Using the special tool, loosert the cylinder head bolts. 
Loosen evenly, little by little. 



^►RETAINER LOCK REMOVAL 

(1) Store removed valves, springs and other parts,' tagged 
to indicate their cylinder No. and location for reassembly. 



VALVE STEM SEAL REMOVAL 

(1) Do not reuse valve stem seal. 



INSTALLATION SERVICE POINTS 
^>A<4 VALVE STEM SEAL INSTALLATION 

(1) Install the valve spring seat. 

(2) The special tool must be used to install the valv# stem 
seal. Improper installation coufd result in oil leaking 'past 
the valve guide. 

Caution ^ 
Do not reuse the valve Stem seal. 



>>B*4 VALVE SPRINGS INSTALLATION 

(1) Direct the valve spring end with identification color end 
toward the spring retainer. 
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MD998772 



6EN0653 



Identification mark 




Z6EN0545 



Z9EN0782 




►C4 RETAINER LOCK INSTALLATION . . 

(1) The 'valve spring, if excessively, compressed, causes the 
bottom end of retainer to be in contact with, and damage,: 
the stem seal. 



► D^ CYLINDER HEAD GASKET IDENTIFICATION 

Identification mark: 4G63K 



►E^ CYLINDER HEAD BOLT INSTALLATION 

(1) When installing the cylinder head bolts, check that the 
shank length of each bolt meets the limit. If the limit Is ; 
exceeded, replace the' bolt.' 

Limit: Max. 99.4 mm (3.91 in.) 

(2) Apply engine oil to the threaded portions of bolts and 
to the washers. 

(3) According to the tightening sequence, tighten' the bolts 
to the specified torque 78 Nm (58 ft.lbs.) using special 
tool (MB991654). - — 

(4) Loosen bolts completely. 

(5) Retighten the loosened bolts to 20 } Nm (14.5* ft.lbs.) in 
the specified tightening sequence. / /'' 

(6) Make a paint mark across each-'bolt .head, .arid cylinder 
head. 

(7) Give a 90° turn to the bolts in the specified' tightening 
sequence. 

(8) Give another 90° turn to the bolts and make sure that 
the paint mark on the head of each, bolt 'and that on 
the cylinder head are on the same straight line. 

Caution } 

1. If the bolt is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the bolt, therefore, be careful to give 
a sufficient turn to It. s i ^ 

2. If the bolt is overtightened, loosen the bolt 
completely and then retighten It by repeating the 
tightening procedure from step (1). 
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INSPECTION 11300700225 

CYLINDER HEAD 

(1) Check the cylinder head gasket surface for flatness by 
using a straightedge and feeler gauge. 

Standard value: 0.05 mm (.0020 in.) 
Limit: 0.2 mm (.008 in.) 

(2) If the service limit is exceeded, correct to meet specifica- 
tion. 

Grinding limit: *0.2 mm (.008 in.) 

* Includes combined with cylinder block grinding. 

Cylinder head height (Specification when hew): 
131.9-132.1 mm (5.193-5.201 in.) 



Valve seat 






contact 








\ Margin 

! 




' r 

I 




6EN0542 



VALVE 

(1) Check the valve face for correct contact. I/incorrect, reface 
using valve refacer. Valve seat contact should be main- 
tained uniform at the center of valve face. 

(2) If the margin exceeds the service limit, replace the valve. 



Item 


Standard value 
mm (in.) 


Limit 
mm (in.) 


Identification 
'mark 


Intake 


1.0 (.039) 


0.5 (.020) 


6T 


Exhaust 


1.5 (.059) 


1.0 (.039) 


6T 



(3) Measure the valve's total length. If the measurement is 
less than specified, replace the valve. 



Item 


Standard value 
mm (in.) 


Limit 
mm (in.) 


Intake 


109.50(4.3110) 


109.00 (4.2913) 


Exhaust 


109.70(4.3189) 


109.20 (4.2992) 





^_ Out of 
square 






Free 
height 




1EN0264 



VALVE SPRING 

(1) Measure the free height of spring and, if it is smaller 
than the limit, replace. 

Standard value: 47.0 mm (1.850 in.) 
Limit: 46.0 mm (1.811 in.) 
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(2) Measure the squareness of the spring and, if the limit 
is exceeded, replace. 

Standard value: 1.5° or less 
Limit: Max. 4° 



/ 



Valve 
guide 




Guide I.D. 



Stem O.D. Z1EN0279 



Valve stem end 



Valve stem 
projection 



( ^ Spring seating 

C surface 



DEN0212 




3 mm 
.051 in.) 



43.5°-44' 

Z6EN0491 



0.5-1mm(.020-.039in 



Cut away- 




mm 

(.020-.039 in.) 



1EN0274 



VALVE GUIDE 

(1) Measure the clearance between the valve guide and valve 
stem. If the limit is exceeded, replace the valve guide 
or valve, or both. 



Item 


Standard value mm (in.) 


Limit mm (in.) 


Intake 


0.02-0.05 
(.0008-.0020) 


0.10 (.004) 


Exhaust 


0.05-0.09 
(.0020-. 0035) 


0.15 (.006) 



VALVE SEAT 

(1) Assemble the valve, then measure the valve stem 
projection between the end of the valve stem and the 
spring seating surface. If the measurement exceeds the 
specified limit, replace the valve seat. 



Item 


Standard value mm 
(in.) 


Limit mm (in.) 


Intake 


49.20 (1.9370) 


49.80(1.9606) 


Exhaust 


48.40(1.9055) 


48.90(1.9252) 



VALVE SEAT RECONDITIONING PROCEDURE 

(1) Before correcting the valve seat, check for clearance 
between the valve guide and valve and, if necessary, 
replace the valve guide. 

(2) Using the seat grinder, correct to obtain the specified 
seat width and angle. 

(3) After correcting the valve seat, lap the valve and valve 
seat using lapping compound. Then, check the valve 
stem projection (refer to VALVE SEAT in INSPECTION). 



VALVE SEAT REPLACEMENT PROCEDURE 

(1) Cut the valve seat to be replaced form the inside to thin 
the wall thickness. Then, remove the valve seat. 



TSB Revision 



ENGINE OVERHAUL <2.0L (4G6)> - Cylinder Head and Valves, HEM1 



Height of 
seat ring 



Oversize I.D 




Z6EN0275 



(2) Rebore the valve seat hole in the cylinder head to' a 
selected oversize valve seat diameter. 

Intake seat ring hole' diameters 

0.3 O.S. 35.30 - 35.33 mm (1.3989 - 1.3909 in.) 

0.6 OS. 35.60 - 35.63 mm (1.4018 -1.4028 in.) 

Exhaust seat ring hole diameters 

0.3 O.S. 33.30 - 33.33 mm (1.3110 - 1.3122 in.) 

0.6 O.S. 33.60 - 36.63 mm (1.3228 -1.3240 in.) 

(3) Before fitting the valve seat, either heat the cylinder head 
up to approximately 250°C(482°F) or cool the valve seat 
in liquid nitrogen, to prevent the cylinder head bore from 
galling. 

(4) Using a valve seat cutter, correct the valve seat to the 
specified width and angle. 

See "VALVE SEAT RECONDITIONING PROCEDURE". 



Removal 



Press 



Installation 
Press 



Push rod 

Valve 
guide 



-2L 




Push rod 

Valve 
guide 



VALVE GUIDE REPLACEMENT PROCEDURE 

(1) Using the push rod and a press, remove the valve guide 
toward cylinder head gasket surface. 

(2) Rebore valve guide hole to the new oversize valve guide 
outside diameter. 

Valve guide hole diameters 
0.05 O.S. 12.05 - 12.07 mm (.4744 -.4752 in.) 
0.25 O.S. 12.25 - 12.27 mm (.4823 - .4831 In.) 
0.50 O.S. 12.50 - 12.52 mm (.4921 -.4929 In.) 

NOTE 

Do not install a valve guide of the same size again. 

(3) Using the special tool, press-fit the valve guide, working 
from the cylinder head top surface. 

(4) After installing valve guides, insert new valves in them 
to check for sliding condition. 

(5) When valve guides have been replaced, check for valve 
contact and correct valve seats as necessary. 
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Front Case, Counterbalance 
ENGINE OVERHAUL. <2.0L (4G6)> - Shaft and Oil Pan 



FRONT CASE, COUNTERBALANCE SHAFT AND OIL PAN 

REMOVAL AND INSTALLATION 



11300720092 



Lubricate all 
internal parts 
with engine oil 
during reassembly. 



43 Nm 
31 ft.lbs 




9 Nm 
6 ft.lbs. 



19 

1 4 ft.lbs. 



□ 16- 

45 Nm it ^ 

33 ft.lbs. 10 — ^ 



I I 

10 

12 37 Nm 
27 
24 Nm 
17 ft.lbs. 



_i4 10 Nm 

a7 ft.lbs. 



7 Nm 
5 ft.lbs. 



a 40 Nm 

* 29 ftJbs. 



6EN1081 



Removal steps 

►P^1. Oil filter 

2. Oil cooler bolt 

►0-^3. Oil cooler 
4. Drain plug 

►N-^ 5. Drain plug gasket 
^►MM 6. Oil pan 

7. Oil screen 

8. Oil screen gasket 

9. Baffle plate 
^►►H 10. Plug 

11. O-ring 
^►►M 12. Flange bolt 

►J-i( 13. Oil pressure switch 
►M 14. Oil pressure gauge unit 

15. Relief plug 

16. Gasket 

17. Relief spring 

18. Relief plunger 



19. Oil filter bracket 

20. Oil filter bracket gasket 

21 . Oil pump cover 

22. Oil pump driven gear 
►H-^ 23. Oil pump drive gear 
►G-^ 24. Crankshaft front oil seal 
►F^ 25. Oil pump oil seal 

►E-^ 26. Counterbalance shaft oil seal 
►D-^ 27. Front case 

28. Front case gasket 

29. Counterbalance shaft, left 

30. Counterbalance shaft, right 
-^□►►C-^ 31. Counterbalance shaft, front bearing 
-^►►B^ 32. Counterbalance shaft, rear bearing, 

left 

•^E^ ►A-^ 33. Counterbalance shaft, rear bearing, 
right 
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MD998727 




6EN0698 



MD998162 




MD998783 
6EN0909 




- Phillips screwdriver 
6EN1026 




Z6EN0565 




MD998371 



Front 

bearing 



3EN0166 



REMOVAL SERVICE POINTS 
OIL PAN REMOVAL 



(1) Remove all oil pan bolts. 

(2) Drive in the special tool between the cylinder block and. 
oil pan. 

NOTE 

Never use a screwdriver or chisel, instead of tf# service 
tool, as a deformed oil pan flange will result in oil leakage. 



<4B^ PLUG REMOVAL 

(1) If the plug is too tight, hit the plug head with a hammer 
two to three times, and the plug will be easily loosened. 



<4C*> FLANGE BOLT REMOVAL 

(1) Remove the plug on the side of cylinder block. 

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.32' 
in.)] into the plug hole to lock the counterbalance shaft. 



(3) Loosen the flange bolt. 



COUNTERBALANCE SHAFT FRONT BEARING 
REMOVAL , , 

Using the special tool, remove the counterbalance shaft 
front bearing from the cylinder block. 

NOTE 

Be sure to remove the front bearing first' 

If it has not been removed, the Rear Bearing Puller cannot 

be used. 
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MB991603 
(Left only) 



MD998372 




MD998705 



A6EN1034 



MB991603 




MB991603 



Rear bearing 



■=0 



no 



1 




1 r 








■rl 







MD998705 



A6EN0557 



COUNTERBALANCE SHAFT REAR BEARING 
REMOVAL 

Using the special tool, remove the counterbalance shaft 
rear bearing from the cylinder block. 

NOTE 

When removing the left counterbalance shaft, install the 
special tool (MB991603) to the front of the cylinder block. 



INSTALLATION SERVICE POINTS 

M<4 RIGHT COUNTERBALANCE SHAFT REAR 
BEARING INSTALLATION 

(1) Apply engine oil to the outer surface of bearing. 

(2) Using special tools, install right rear bearing. Make sure 
that oil hole of bearing is aligned with oil hole of cylinder 
block. 



►B<* LEFT COUNTERBALANCE SHAFT REAR 
BEARING INSTALLATION 

(1) Install the special tool (GUIDE PLATE) to the cylinder 

block. 4 -„/ 

(2) Apply engine oil to the rear bearing outer inside diameter 
and bearing hole in cylinder block. * : 



(3) Using the special tool, install' the rear bearing. 
NOTE 

The left rear bearing has no oil holes. 
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MD998705 



MD998705 



1 



_ Bearing 



11 



Cylinder s - — 

block A6EN1035 




4 



Socket wrench 
_ y72^ Front case 




Z6EN0580 



►C^ COUNTERBALANCE SHAFT FRONT BEARING 

INSTALLATION 

(1) Using special tools, install front bearing. 



►D^ FRONT CASE INSTALLATION 

(1) Place the special tool on the front end of crankshaft and 
apply a thin coat of engine oil to the outer ihSiide'diameter 
of the special tool to install the front case. 



(2) Install the front case assembly through a new front case 
gasket and temporarily tighten the flange bolts (other 
than those for tightening the filter bracket). 



M<4 COUNTERBALANCE SHAFT OIL SEAL 
INSTALLATION 
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Oil seal 



Socket 
wrench 




Front case 



Z6EN0494 



MD998375 




Oil seal 



Front 
case 



6EN0579 



Alignment 
mark 




= Z6LU0015 




Z3EN0221 



►F^ OIL PUMP OIL SEAL INSTALLATION 




►G^ CRANKSHAFT FRONT OIL SEAL INSTALLATION 

(1) Using the special tool, install the crankshaft front oil seal 
into the front case. 



►HMOIL PUMP DRIVEN GEAR / OIL PUMP DRIVE 
GEAR INSTALLATION 

(1) Apply engine oil amply to the gears' and line up the align- 
ment marks. 



H<4 SEALANT APPLICATION TO OIL PRESSURE 
GAUGE UNIT 

(1) Coat the threads of switch with sealant and install' the 
switch using the special tool. 

Specified sealant: 3M ATD Part No. 8660 or equivalent 
Caution 

1. Keep the end of threaded portion clear of sealant. 

2. Avoid an overtightening. 



►J4 SEALANT APPLICATION TO OIL PRESSURE 
SWITCH 

(1) Coat the threads of switch with sealant and install the 
switch using the special tool. 

Specified sealant: 3M ATD Part No.8660 or equivalent 
Caution 

1. Keep the end of threaded portion clear of sealant. 

2. Avoid an overtightening. 
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MD998783 
6EN0909 



►M FLANGE BOLT INSTALLATION , 

(1) Insert a Phillips screwdriver into a hole in the left side 
of the cylinder block to lock the counterbalance shaft. 



(2) Secure the oil pump driven gear onto the left counterbal- 
ance shaft by tightening the flange bolt to specified torque. 



►L^ PLUG INSTALLATION 

(1) Install a new O-ring to the groove of front case. 

(2) Using the special tool, install the plug and tighten to speci- 
fied torque. 
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►M^OIL PAN INSTALLATION 

(1) Clean both mating surfaces of oil'pan and cylinder block. 

(2) Apply a 4 mm (.16 in.) wide bead of sealant to the entire 
circumference of the oil pan flange. 

Specified sealant: 

MITSUBISHI GENUINE PART No. MD970389 or 

equivalent 

NOTE 

(1) Be sure to install the oil pan quickly while the sealant' 
is wet (within 15 minutes); 

(2) After installation, keep the sealed area away from,, 
the oil and coolant for approx. 1 hour. 



I Crank pulley side 

v ^ O fa rT 



8 mm bolts 




-Q - Q O O 

Oil pan viewed from lower side Z6EN0449 



(3) Note the difference in bolt lengths at the location shown. 





Oil pan side 


Drain plug 11 \ \ y 




gasket — -~A\_\ \ 






7EN0307 




►N^ DRAIN PLUG GASKET INSTALLATION 

Install the drain plug gasket in the direction shown in the 
illustration. 



►O^ OIL COOLER INSTALLATION 

First insert the oil cooler projecting stopper in the oil filter 
bracket groove and then tighten the oil cooler bolts. 
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Bracket side 



\ 



A6EN0591 



►P^ OIL FILTER INSTALLATION 

(1) Clean the installation surface of the filter bracket. 

(2) Apply engine oil to the O-ring of the oil filter. 

(3) Screw the oil filter in until the O-ring contacts the bracket. 
Then tighten 3/4 turn [tightening torque: 17 Nm (12 ft.lbs)]. 

NOTE 

For MD1 35737, tighten one turn [Tightening torque: 
14 Nm (10 ft.lbs.] after the O-ring contacts the bracket. 
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INSPECTION H300730040 
FRONT CASE 

(1) Check oil holes for clogging and clean if necessary.. 

(2) ' Check left counterbalance shaft front bearing section for 

Wear, damage and seizure. If there is anything wrong' 
with the section, replace the front case. 

(3) Check the front case for cracks and other damage. Re- 
place cracked or damaged front case. 

OIL SEAL 

(1) Check the oil seal lip for wear and damage. Replace 
oil seal if necessary. 

(2) Check the oil seal lip for deterioration. Replace oil seal 
if necessary. 




COUNTERBALANCE SHAFT 

(1) Check oil holes for clogging. 

(2) Check journal for seizure, damage and contact with bear- 
ing. If there is anything wrong with the journal, replace 
counterbalance shaft, bearing or front case assembly. 



OIL PUMP 

(1) Assemble the oil pump gear to the front case and rotate 
it to ensure smooth rotation with no looseness. 

(2) Ensure that there is no ridge wear on the contact surface 
between the front case and the gear surface of the oil 
pump cover. 

(3) Check the side clearance. 

Standard value: 

Drive gear 0.08-0.14 mm (.0031 -.0055 in.) 
Driven gear 0.06-0.12 mm (.0024-.0047 in.) 
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PISTON AND CONNECTING ROD 

REMOVAL AND INSTALLATION 



11300840194 



Lubricate all 
internal parts 
with engine oil 
during reassembly. 






6EN0526 



Removal steps 

►G^ 1. Nut 

•^►►F-^2. Connecting rod cap 

►E-^ 3. Connecting rod bearing 

►D-^ 4. Piston and connecting rod assembly 

►E-^ 5. Connecting rod bearing 

►C-^j 6. Piston ring No. 1 



►C^ 7. Piston ring No. 2 
►B-*| 8. Oil ring 
^►►A^ 9. Piston pin - 

10. Piston 

11. Connecting rod 

12. Bolt 
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Cylinder number 



Z7EN0448 



Piston pin setting 
tool MIT21 6941 





^ ^ ^ 




Z7EN042S 



Front mark 




Base 



7EN0979 



REMOVAL SERVICE POINTS 
•^A^ CONNECTING ROD CAP REMOVAL 

(1) Mark the cylinder number on the side of the connecting 
rod big end for correct reassembly. 

(2) Keep the removed connecting rods, caps, 'and bearings 
in order according to the cylinder number. 



<4B^> PISTON PIN REMOVAL 



Item No. 


Part No. 


Description 


1 


MIT310134 


Base 


2 


MIT31 0136 


Piston Support 


3 


MIT31 0137 


Connecting Rod Guide Pin 


4 


MIT31 0138 


Connecting Rod Guide Pin 


5 


MIT310139 


Connecting Rod Guide Pin 


6 


MIT31 0140 


Piston Support 


7 


MIT310141 


Connecting Rod Guide Pin 


8 


MIT31 0142 


Piston Support 


9 


MIT48143 


Press Pin 


10 


216943 


Stop Screw 


11 110396 I Nut | 



(1) Remove the stop screw from the base. 

(2) Select the correct piston support for your application (See 
above). Fit the piston support onto the base. Place the 
base on press support blocks. 

(3) Insert the press pin through the piston pin hole. Select 
the correct connecting rod guide pin (See above). Thread 
the guide pin onto the threaded portion of the press pin. 

(4) Position the piston assembly on the piston support in 
the press. With the press pin up as shown in Figure 4, 
insert the guide pin through the hole in the piston and 
through the hole in the piston support. 

(5) Press the piston pin out of the assembly. 

IMPORTANT: To avoid piston damage, 

• The piston support must seat squarely against 
the piston. 

• Verify that the piston pin will slide through the 
hole in the piston support. 

(6) Remove the piston pin from the press pin. 
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Base 



Locknut 




Press pirt 



Piston 
support 



Pin depth set 
location 



Flat piston 
support 



Z7EN0428 



Piston pin 



Front mark 




Base 



Piston pin 
Front mark. 



Connecting rod 
guide pin 



Stop sere 




Lock nut 



7EN0980 



INSTALLATION SERVICE POINTS 
►A4 PISTON PIN INSTALLATION 

(1) Thread the stop screw and lock nut assembly into the 
base. Fit the correct piston support on top of the base, 
Insert the press pin, threaded end up, into the hole in 
the piston support until the press pin touches the stop 
screw. 

(2) Using the markings on the press pin, adjust the stop 
screw to the depth as shown below. 

Depth: 

Refer to the operating instructions on the special tool. 



(3) Place the base on press support blocks. 

(4) Slide the piston pin over the threaded end of the press 
pin, and thread the correct guide pin up against it. 

(5) Coat the piston pin with oil, and with the connecting rod 
held in position, slide the guide pinth rough the piston' 
and connecting rod. 

(6) Press the piston pin through' the connecting" rod until the 
guide pin contacts the stop screw. 

(7) Remove the piston assembly from the base. Remove 
the guide pin and press pin from the assembly. 

IMPORTANT: Due to production tolerance variations, 
it is necessary to visually check the piston pin depth 
after installation to verify that the piston pin is cen- 
tered. Adjust if necessary. 




Z6EN0298 



(8) Check that the piston moves smoothly. 
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Upper side rail 



- Spacer 



Lower side rail 
6EN1237 



►B^ OIL RING INSTALLATION 

(1) Fit the oil ring spacer into the piston ring groove. ! 
NOTE 

(1) The side rails and spacer may be installed in either 
direction. 

(2) New spacer and side rails are colored for identification 
of their sizes. 



Size 


Identification color 


Standard 


None 


0.50 mm oversize 


Blue 


1 .00 mm oversize 


Yellow 



Side rail gap 




Z1EN0266 




7EN0452 



Identification mark "1R" 
Identification mark "2R" | Size mark 




9EN0524 



(2) Install the upper side rail. 

To install the side rail, first fit one end of the rail into: 
the piston groove, then press the remaining-portion into 
position by finger. See illustration. 

Caution 

Do not use piston ring expander when installing side 
rail. . " ' 

(3) Install the lower side rail in the same procedure as 
described in step (2). ! 

(4) Make sure that the side rails move smoothly in either 
direction. 

►C^ PISTON RING NO. 2 / PISTON RING NO. 1 
INSTALLATION 

(1) Using piston ring expander, fit No. 2 and then No. 1 piston, 
ring into position. 

NOTE ; ,., > ... 

(1) The ring end has an identification mark. 



Item 


Identification fnark 


No. 1 ring 


1R 


No. 2 ring 


2R 


(2) install piston rings with identification mark facing up, 
to the piston crown side. 

(3) Size marks on piston rings are as follows.. 


Size 


Identification mark 


Standard 


None 


0.50 mm oversize 


50 


1 .00 mm oversize 


TOO 
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Upper side 

f\ A 

I Piston i pinl 



No.1 



Crankshaft 
pulley < 
side 



No.2 ring gap 
and spacer gap 





Lower side 
rail 

6EN0549 



Timing belt side <= 




^^g?> ! % Front mark 



1EN0247 




\ ° 






Identification mark 




6AE0115 



►D^ PISTON AND CONNECTING ROD INSTALLATION j 

(1) Liberally coat engine oil on the circumference of the piston,' 
piston ring, and oil ring. 

(2) Arrange the piston ring and. oil ring gaps (Side rail and 
spacer) as shown in the 'figure. ~ 

(3) Rotate crankshaft so that crank pin is On eeWter of cylinder 
bore. 



Identification mark: 63DTF 



to' 



(4) Rotate crankshaft so that the crank-pin is on the center 
of the cylinder bore. * ! 

(5) Use suitable thread protectors on the connecting rod bolts 
before inserting piston and connecting rod assembly into 
the cylinder block. 

Care must be taken not to nick the crank pin. 

(6) Using a suitable piston ring; compressor tool, install the: 
piston and connecting rod assembly Into the cylinder block.; 



►E^ CONNECTING ROD BEARINGS INSTALLATION 

When the bearing needs replacing, select and install a proper 
bearing by the following procedure. 

(1) Measure the crankshaft pin diameter and confirm its classi- 
fication from the following table. In the case of a crankshaft 
supplied as a service part, identification colors of its pins 
are painted at the positions shown in the illustration. 

(2) The connecting rod bearing identification mark is stamped 
at the position shown in the illustration. 



Crankshaft pin 


Connecting rod 
bearing 


Classi- 
fication 


Identifi- 
cation 
mark 


Identifi- 
cation 
color 


O.D. mm (in.) 


Identifi- 
cation 
mark 


Thickness mm (in.) 


Pro- 
duction 
part | 


Service 
part 


1 


None 


Yellow 


44.995-45.000 
(1.7715-1.7717) 


1 


1,478-1.491 
(0.0582-0.0587) 


2 


None 


None 


44.985-44.995 
(1.7711-1.7715) 


2 


1.491-1.495 
(0.0587-0.0589) 


3 


None 


White 


44.980-44.985 
It 7708-1 7711 \ 


3 


1,495-1.499 
(0.0589-0.0590) 



Connecting rod I.D.: 48.000-48.015 mm (1.8900-1.8904 in.) 
(3) Loosely tighten each nut to the bolt. 
[Example]- 

(1) If the measured value of a crankshaft pin outer 
diameter is between 44.995 and 45.000 mm (1.7715 
and 1.7717 in.), the pin is classified as "1" in the 
table. In case the crankshaft is also replaced by 
a spare part, check the identification colors of the 
pins painted on the new crankshaft. If the color is 
yellow, for example, the pin is classified as "1". In 
the above cases, select the connecting rod bearing 
having identification mark "1". 
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Notches 




\ Cylinder No. 



DEN0051 




►F^ CONNECTING ROD CAP INSTALLATION 

(1) Verifying the mark made during disassembly, install the 
bearing cap to the connecting rod. If the connecting rod 
is new with no index mark, make sure that, the bearing 
locking notches come on the same side as shown. 



(2) Make sure that the connecting rod big end side clearance 
meets the specification. 

Standard value: 0.10-0.25 mm (.0039-.0098 In.) 
Limit: 0.4 mm (.016 in.) 



CONNECTING ROD CAP NUT INSTALLATION 

NOTE ( 

The connecting rod nut should be installed' with' the. 'cylinder 

head or the spark plug removed. 

(1) Since the connecting rod bolts and nuts are torqued using 
the plastic area tightening 'method, the bolts should be 
examined BEFORE reuse. If the bolt threads are "necked 
down", the bolt should be replaced. 

Necking can be checked by running 'a nut with fingers 
to the full length of the bolt threads. * If the nut does 
not run down smoothly, the bolt should be replaced. 

(2) Before installation of each nut, apply engine oil to the 
threaded portion and bearing surface of the nut. 

(3) Loosely tighten each nut to the bolt. > 

(4) Then tighten the nuts alternately to a torque of 20 Nm 
(14.5 ft.lbs.) to install the cap properly. 

(5) Make a paint mark on the head of each nut. 

(6) Make a paint mark on the bolt end at the position 90" 
to 100° from the paint mark made on the nut in the direction 
of tightening the nut. 

(7) Give a 90° to 100° turn to the nut and make sure that , 
the paint mark on the nut and that on the bolt are in 
alignment. 

Caution 

(1) If the nut is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the nut, therefore, be careful to give 
a sufficient turn to it. 

(2) If the nut is overtightened (exceeding 100°), loosen 
the nut completely and then retlghten it by 
repeating the tightening procedure from step (1). 
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INSPECTION 11300850104 

PISTON 

(1) Replace the piston ii scratches or seizure is evident on 
its surfaces (especially the thrust surface). Replace the 
piston if it is cracked. !f 

PISTON PIN J ' 

(1) Insert the piston pin into the piston pin hole with a thumb. 
You should feel a slight resistance. Replace the piston 
pin if it can be easily inserted or there 'is an excessive 
play. 

(2) The piston and piston pin must be replaced as an assem- 
bly. - 

PISTON RING 

(1) Check 'the piston ring for damage, excessive wear, and 
breakage and replace if defects are evident: If the piston 
has been replaced with a ihew one, the piston rings must 
also be replaced with new ones. 

(2) Check for the clearance between the piston ring and 
ring groove. If the limit is exceeded, replace the ring, 
or piston, or both. 



Item 


-Standard value mm (in.) 


No. 1 ring 


0.04-0.08 (.001 6-.0031) 


No.2 ring 


0.02-0.06 (.0008-. 0024) 



Limit: 0.1 mm (.004 in.) 



Press down ring 
HjTt with piston 

I — 



i 




Piston ring End gap 



Z6EN0548 



(3) Install the piston ring into the cylinder bore. Force it 
down with a piston, its crown being in contact with the 
ring, to correctly position it at right angles to the cylinder 
wall. Then, measure the end gap with a feeler gauge. 
If the ring gap is excessive, replace the piston ring. 



Item 


Standard value mm (in.) 


No. 1 ring 


0.25-0.35 (.0098-.0138) 


No.2 ring 


0.40-0.55 (.0157-.0217) 


No.3 ring 


0.10-0.40 (.0039-.0157) 



Limit: 

No. 1, No. 2 ring 0.8 mm (.031 in.) 
Oil ring 1.0 mm (.039 in.) 
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CRANKSHAFT PIN OIL CLEARANCE 
(PLASTIGAGE METHOD) 

(1) Remove oil from crankshaft pin and connecting rod 
bearing. 

(2) Cut the Plastigage to the same length as the width of 
bearing and place it on crankshaft pin in parallel with 
its axis. 




(3) Install the connecting rod cap carefully and tighten the 
nuts to specified torque. 

(4) Carefully remove the connecting rod cap. 

(5) Measure the width of the Plastigage at its widest part 
by using a scale printed on the Plastigage package. 

Standard value:, 0.02-0.05 mm (.0008-. 0020 in.) 
Limit: 0.1 mm (.004 in.) 



1EN0271 | 



TSB Revision 



Crankshaft, Flywheel RQ 
ENGINE OVERHAUL <2.0L (4G6)> - and Drive Plate /TfjT 0 ? 



CRANKSHAFT, FLYWHEEL AND DRIVE PLATE 

REMOVA L AND INSTALLAT ION 

fsjj Lubricate all 
' m internal parts 
with engine oil 
during reassembly. 



11300870209 



□ 17 a 



135 Nm 
98ft.lbs. 



135 Nm 
98 ft .lbs. 




Removal steps 

1 . Flywheel bolt <M/T> 

2. Flywheel <M/T> 

3. Drive plate bolt 

4. Adapter plate 

5. Drive plate 

6. Crankshaft bushing <A/T> 

7. Rear plate 

8. Bell housing cover 
►E-^ 9. Oil seal case 



, 6EN1087 



►D^ 10. Oil seal 

►C^ 1 1 . Bearing cap bolt 

►C-^ 12. Bearing cap 

►B-^ 13. Crankshaft bearing' (lower) 

14. Crankshaft 

15. Crankshaft bearing (upper) 

16. Knock sensor 
<4A>- ►A^ 17. Oil jet 

18. Cylinder block 
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Crankshaft, Flywheel 
ENGINE OVERHAUL <2.0L (4G6)> - and Drive Plate 




Timing belt side 

Cylinder block bearing 
bore identification mark 
No. 3 i . I 

/ 1 No. 2 — No. 4 j 

I No. 1 ^ vU / No. 5 



\0 i i I i | C 

Cylinder bore 
size mark 

^1 



6EN1184 



REMOVAL SERVICE POINT 
^A^ OIL JET REMOVAL 

Use an appropriate metal bar to press the oil jet out. 
Caution 

(1) Be careful not to damage the cylinder wall. 

(2) Never reuse the removed oil jet. 



INSTALLATION SERVICE POINTS 
►A^O'L jet INSTALLATION 

Use a pin punch of 4 - 5 mm (.15 -.20 in.) diameter to 
press the oil jet in from the crank journal until the oil jet bottoms 
on. 



►FM CRANKSHAFT BEARING INSTALLATION 

When the bearing needs replacing, select and install a proper 
bearing by the following procedure. 

(1) Measure the crankshaft journal diameter and confirm its 
classification from the following table. In the case of 
a crankshaft supplied as a service part, identification colors 
of its journals are painted at the positions shown in the 
illustration. 

(2) The cylinder block bearing bore diameter identification 
marks are stamped at the position shown in the illustration 
from the front of engine, beginning at No. 1. 



Crankshaft journal 


Cylinder 
block bear- 
ino. bore 
diameter 


Crankshaft 
bearing 


Classi- 
fication 


Identifica- 
tion mark 
(for 

production 
part) 


Identifica- 
tion color 
(for servic 
part) 


Outer 

diameter mm 
(in.) 

j 


Identifica- 
tion mark 


Identifica- 
tion mark 
(for service 
part) 


1 


None 


Yellow 


56.994-57.000 
(2.2439-2.2441) 


Q 


1 


T 


2 


2 


3 


2 


None 


None 


56.988-56.994 
(2.2436-2.2439) 


0 


2 


1 


3 


2 


4 


3 


None 


White 


56.982-56.988 • 
(2.2438-2.2436); 


0 


3 


r 


4 


2 


5 



(3) Select a proper bearing from the above, table on the basis 
of the identification data confirmed under Items (1) and 
(2). 
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Grooveless 





Identifica- ^ppef 

(for No. 1,2,4,5) v 1 2 4 5) tion mgrk 

Grooveless 



Identification 
mark 




Upper and lower 
bearings (for No. 3) 



1 EN0272 



[Example] 1 

(1) If the measured value of a crankshaft journal outer 
diameter is between 56.994 - 57.000 mm (2.2439 
- 2.2441 in.), the journal is classified as "1" in the' 
table. In case the crankshaft is also replaced by a 
spare part, check the identification colors of the 
journals painted on the new crankshaft. If the color' 
is yellow, for example,, the journal is classified as 

(2) Next, check the cylinder block bearing hole 
identification mark stamped on the cylinder block. 
If it is "0", read the "Bearing identification mark" column 
to find the identification mark of the bearing to be 
used. In this case, it is "1". 

(4) Install the bearings having an oil groove to the cylinder 
block. 

(5) Install the bearings having no oil groove to the bearing 
caps. 



1 


III 


Hi llllll 




<s£ 


A 

53- 



Shank length 



6EN0782 




Z6EN0624 



►C^ BEARING CAP / BEARING CAP BOLT 
INSTALLATION 

(1) Install the bearing caps so that their arrows are directed 
to the timing belt side. 

(2) Before installing the bearing cap bolts, check that the 
shank length of each bolt meets the limit. If the limit ' 
is exceeded, replace the bolt. 

Limit (A): Max. 71.1 mm (2.79 in.) 

(3) Apply engine oil to the threaded portion and bearing sur- 
face of the bolt. 

(4) Tighten the bolts to 25 Nm (16 ft.lbs.) in the specified 
tightening sequence. 

(5) Make a paint mark on the head of each bolt. 

(6) Make a paint mark on the bearing cap at the position 
90° to 100° from the paint mark made on the bolt in 
the direction of tightening the bolt. 

(7) According to the specified tightening sequence, give a 
90° to 100° turn to each bolt and make sure that the 
paint mark on the bolt and that on the cap are in alignment. 

Caution 

(1) If the bolt is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the bolt, therefore, be careful to give 
a sufficient turn to it. 

(2) If the bolt is overtightened (exceeding 100°), 
loosen the bolt completely and then retlghten it 
by repeating the tightening procedure from step 
(1). 
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ENGINE OVERHAUL <2.0L (4G6)> - and Drive Plate 



(8) After installing the bearing [caps, make surf fiat the crank- 
shaft turns smoothly and the end play is correct, if -the 
end play exceeds the lirnit, r&placer crankshaft bearings. 

Standard value: 0.05-0.18 mm (.0026-.0071 in.) 
Limit: 0.25 mm (.0098 in.) 



"! ICS 




^D^ OIL SEAL INSTALLATION 



►E<^ SEALANT APPLICATION TO OIL SEAL CASE 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or equiva- 
lent 

NOTE 

(1) Be sure to install the case quickly while the sealant 

is wet (within, 15 minutes). 

(2) After installation, keep the sealed area away from 
the oil and coolant for approx. 1 hour. 

Z6EN0626 
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INSPECTION 11300880097 

CRANKSHAFT oil clearance (PLASTIGAGE METHOD) 

(1) Remove oil from the crankshaft journal 'and crankshaft 
bearing. 

(2) Install the crankshaft. 

(3) Cut the Plastigage to the same length as the width of 
bearing and place it on journal in parallel with its axis. 



(4) Install the crankshaft bearing cap carefully and tighten 
the bolts to specified torque. 

(5) Carefully remove the crankshaft bearing cap. 

(6) Measure the width of the Plastigage at its widest part 
by using a scale printed on the Plastigage package. 

Standard value: 0.02-0.04 mm (.0008-.0016 in.) 
Limit: 0.1 mm (.004 in.) 



CYLINDER BLOCK 

(1) Visually check for scratches, rust, and corrosion. 

Use also a flaw detecting agent for the check. If defects 
are evident, correct, or replace. 

(2) Using a straightedge and feeler gauge, check the block 
top surface for warpage. Make sure that the surface 
is free from gasket chips and other foreign matter. 

Standard value: 0.05 mm (.0020 in.) 
Limit: 0.1 mm (.004 in.) 

(3) If the distortion is excessive, correct within the allowable 
limit or replace. 

Grinding limit: 0.2 mm (.008 in.) 

Includes/combined with cylinder head grinding 
Cylinder block height (when new): 

283.9-284.1 mm (11.177-11.185 in.) 

(4) Check cylinder walls for scratches and seizure. If defects 
are evident, correct (bored to oversize) or replace. 

(5) Using cylinder gauge, measure the cylinder bore and 
cylindricity. If worn badly, correct cylinder to an oversize 
and replace piston and piston rings. Measure at the 
points shown in illustration. 

Standard value: 
Cylinder I.D. 

85.00-85.03 mm (3.3465-3.3476 in.) 
Cylindricity 0.01 mm (.0004 in.) 
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Piston O.D. 



Thrust 
direction 



6EN0554 



BORING CYLINDER 

(1) Oversize pistons to be used should be determined on 
the basis of the largest bore cylinder. 

Piston size identification 



Size 


Identification mark 


0.50 O.S. 


0.50 


1 .00 O.S. 


1.00 



NOTE 

Size mark is stamped on piston top, 

(2) Measure outside diameter of piston to be used. Measure 
it in thrust direction as shown. 

(3) Based on measured piston O.D. calculate boring finish 
dimension. 

Boring finish dimension = Piston O.D. + 
(clearance between piston O.D. and cylinder) - 
0.02 mm (.0008 in.) (honing margin) 

(4) Bore all cylinders to calculated boring finish dimension. 
Caution 

To prevent distortion that may result from temperature 
rise during honing, bore cylinders, working from No. 
2 to No. 4 to No. 1 to No. 3. ; * 

(5) Hone to final finish dimension (piston O.D. + clearance 
between piston O.D. and cylinder). 

(6) Check clearance between piston and cylinder. 

Clearance between piston and cylinder: 
0.03-0.05 mm (.0012-.0020 in.) 

NOTE 

When boring cylinders, finish all of four cylinders to same, 
oversize. Do not bore only one cylinder to an oversize. 
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BRACKET 

REMOVAL AND INSTALLATION 



1.1BMB5 



11300900021 




Removal steps 

1 . Roll stopper bracket, front 

2. Engine support bracket, front 

3. Exhaust pipe support bracket 

4. Roll stopper bracket, rear 



tsb Revision 



11 B-66 

NOTES 



•- f 



If "A* 



ENGINE 
<2.0L (420A)> 



CONTENTS 



111 



CAMSHAFT AND CAMSHAFT OIL 
SEAL 



21 



CRANKSHAFT FRONT OIL SEAL 25 

CRANKSHAFT PULLEY 19 

CRANKSHAFT REAR OIL SEAL 27 

CYLINDER HEAD GASKET 29 

ENGINE ASSEMBLY 14 

GENERAL INFORMATION 2 

OIL PAN AND OIL SCREEN 24 

ON-VEHICLE SERVICE 8 

Basic idle Speed Adjustment 

assy Refer to GROUP 13A 



Compression Pressure Check . s »-f*..-1 1 

Curb Idle Speed Check :?.t V. r 10 

Drive Belt Tension ChedR and 

Adjustment 8 

Idle Mixture Check 11 

Ignition Timing Check ,/ *lo 

Lash Adjuster Check V. . I . /' i3 

Manifold Vacuum Check 13 

SEALANTS 3 

SERVICE SPECIFICATIONS 3 

SPECIAL TOOLS 4 

TIMING BELT 34 

TROUBLESHOOTING 7 



11C-2 



ENGINE <2.0L (420A)> - General Information 



GENERAL INFORMATION 



items 


Specifications 


Type 


In-line OHV, DOHC 


Number of cylinder 


4 


Bore mm (in.) 


87.5 (3.445) 


Stroke mm (in.) 


83.0 (3.287) 


Piston displacement cm 3 (cu.in.) 


1,996 (121.8) 


Compression ratio 


9.6 


Firing order 


1-3-4-2 


Valve timing 
[Measured at 0.5 
mm (.02in.)Nft] 


Intake 


Opens 


1.3" BTDC 


Closes 


39.7" ABDC 


Exhaust 


Opens 


36" BBDC 


Closes 


1.1" ATDC 


Lubrication system 


Pressure feed-full flow filtration 


Oil pump type 


Trochoid type 



. .4 ;, ..• , iia • ;..*fv 



I TSB Revision 



ENGINE <2.0L(420A)> - 'Service Specifications/Sealants 



11C-3 



SERVICE SPECIFICATIONS 



Items 


Standard value 


Limit 


Drive belt 
(For 

generator) 


Tension 
N(lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


400 - 490(90-110) 
490-712(1^0-160) 
400 - 490(90 - 110) 


>: " . .a 


Deflection 
mm (in.) 
<Reference 
value> 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


9.0 -12.0(35 -.47) 
7.5-10.5 (.30 -.41) 
9.0 -12.0 (.35 -.47) 




Drive belt 
(For power 
steering oil 
pump) 
<Vehicles 
without A/C> 


Tension 
N (lbs.) 


Whenchecked 

When a new belt is installed 

vvnen a useu ueit is insianeu 


400 — 48°, (Q() _ 1 1 n\ 
489-712(110-160) 
400-489(90- 110) 




Deflection 
mm (in.) 


When checked 

When a new belt is installed 

When a used belt is installed 


11 n _ 14 n / ah — tt\ 
6.5-9.5 (.26 - .37) 
11.0- 14.0 (.43 -.55) 


"- 


Drive belt 
(For power 
steering oil 
Dump and A/C 
compressor) 


Tension 
N (lbs.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


41 Z — DlU [vd.O — 1 1 4 . b j 

608 - 706 (136.7 -158.7) 
412-510 (92.8-114.6) 




Deflection 
mm (in.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


10.0 -11.0 (.39 -.43) - 
o.O — 9.0 (.32 — .35) 
10.0 -11.0 (.39 -.43) 




Curb idle speed r/min 


800+ 100 




die mixture 


CO contents % 


0.5 or less ' 




HC contents ppm 


100 or less 




Compression pressure (at 250 - 400 r/min) kPa (psi) 


1,172- 1,551 (170 - 225 


min. 689 (100) 


Compression pressure difference of all cylinder 




max. 25% 


ntake manifold vacuum kPa(in.Hg) 


r 


nin. 60 (18) 



SEALANTS 



Items 


Specified sealant 


Semi-circular packing 


Loctite 5699 or equivalent 


Oil pan gasket to bedplate 


Oil pump to bedplate 


Outside camshaft bearing cap 


Loctite 518 or equivalent 
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SPECIAL TOOLS 



Tool 


Tool number 
and name 


Supersession 




MB991 502 

Scan tool 
(MUT-II) 


MB991 502 


B991325 


ROM Pack 






MB991544 

MUT-II 

Interface 

cartridge 


MB991 544 




MB991 545 

Adapter 
harness 


MB991 545 


ST 

B995057 


MB995057 

Remover 

crankshaft 

damper/sprocket 


5827-A 




MB995055 

Remover 
puller damper 


1026 




MB995027 

Remover 

crankshaft 

sprocket 


3793 



Application 



Idle speed inspection 



Crankshaft sprocket removal 
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Tool 


Tool number 
and name 


Supersession 


Application 




MB995035 

Installer 

crankshaft 

damper/sprocket 


C-4685-C 


Crankshaft sprocket installation 




MB995026 


6792 






Installer 

crankshaft 

sprocket 








MD998713 


MD998713-01 


Camshaft oil seal installation 




Installer 

camshaft 

seal 








MB991554 

Oil seal installer 
bolt 


General service 
tool 






MB995020 

Remover 
crankshaft seal 


6771 


Crankshaft front oil seal removal 




MB995022 

Installer 
crankshaft seal 


6780-1 


Crankshaft front oil seal installation 




MB990767 

End yoke hold- 
er 


MB990767-01 


Holding camshaft sprocket or crankshaft 

rwillm/ uuhon lrw*coninn and tinhtnninn hnlt 
pulley wiicii lUUociiiiiy aiiu iiyiiioiiin^ uuu. 

Use with MD998754, MD998719 




MD998719or 
MD998754 

Crankshaft 
pulley 
holder pin 


MIT308239 


Supporting the crankshaft pulley 
when crankshaft bolt and pulley 
are removed or reinstalled. 
Use together with MB990767 
Crankshaft pulley supporting 




GENERAL 

SERVICE TOOL 

Ul 1 1 V 1 W 1 1 N_/ 1 

MZ203827 


MZ203827-01 


Supporting the engine assembly when 
removing and installing transaxle. 


Z20M27 


Engine lifter 
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Tool 


Tool number 
and name 


Supersession 


Application 


a 0991453 


MB991 453 

Engine hanger 
assembly 


MZ203827-01 


Supporting the engine assembly during 
removal and installation of the transaxle. 


€) 

6995059 


MB995059 

Oil seal pilot 
installer 


6926-1 


Crankshaft oil seal installation 


^^^^^ B995060 


MB995060 

Crankshaft oil 
seal installer 


6926-2 



i 



I'' , 
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TROUBLESHOOTING 



I 

Symptom 


Probable cause 


Remedy 


Compression too low 


Cylinder head gasket blown 


Replace gasket 




Piston ring worn or damaged 


Replace rings 




Piston or cylinder worn 


Repair or replace piston arid/or cylinder 
block 




\/p|\/p Qpat worn or HamanpH 

vaivc ocai vvuiii ui vjdiiidycvj 


Rpnair nr rpnlarp \/al\/p And/or QPPt rinn 

iicuciii \j\ icuiaijC valve ai iuf vi ocaL iniy 


Oil nrpQQiirp Hrnn 

Wll UICOOUIC VJI ULJ 


Fnninp nil IpvpI ton Inw/ 

i i iyn IC UN ICVCI LUU IUVV 


P.hppk pnninp nil IpvpI 
\j\ icor\ ci iyn ic un icvci 




Oil oressure switch faultv 

\y 1 1 k_/ l w UtJU 1 w UVV 1 LU 1 1 1 LA Ll 1 Ly 


Rpnlapp nil nrpQQiirp switch 

1 IVj KJ 1 Ll w \j W 1 1 UIVvJJUlu O V V 1 Lu 1 1 




Oil filter clogged 


Install new filter 




Oil pump gears or cover worn 


Replace gears and/or cover 




Thin or diluted engine oil 


Change engine oil to correct viscosity 




Oil rplipf valvp stuck (onpn^ 


Rpnair rplipf valvp 




FyppqqK/p hparinn pIpp ranrp 

LALiCool VC kJCdllliy LflCCll CII ILfC 


Rpnlppp hpprinnQ 
ncuidcc ucdi ii lyo 


Dil pressure too high 


Oil rplipf \/qI\/p cti ipk /pIhcpH\ 
Ull Icllcl Vdlvc olUcrx ^lUocUj 


Rpnair rplipf \/qI\/p 
Rc|Jdll Icllcl Vdlvc 


lwioy v cii v co 


Inpnrrppt IpQh pHiiiQtpr 

II IUUI 1 CUL Idol 1 dUJUoLCl 


RIppH pjr nr rpnlarp la^h aHiiiQtpr 

ljiccvj dii vji i cuidcc idol i dujuoici 




Thin nr HilutpH pnninp nil /Inw nil nrp^nrp^ 

llllll \Jl KA I 1 U LCVJ CI ly II Iv \Jll IIVJVl \J 1 1 kyl COOU 1 C / 


Chanrip pnninp nil 

ui idi lyc ci iyn ic 




Valve stem or valve auide worn or damaaed 

V L4 1 V w OLVjI 1 1 W 1 V LI 1 V w u Ll 1 Ll V V W 1 1 1 w 1 Ll Ll 1 1 1 U. V_j w Ll 


Reolace valve and/or auide 

1 l V 1 LlLfL* V LI 1 V L/ l%4f V ■ y LI 1 Ll w 


Connecting rod noise/ 

nain hparinn nni^p 

i iciii i kjccii ii ly i iuioc 


Insuff icientoil supply 


Check engine oil level 


Low oil pressure 


Refer to"Oil pressure drop" 




Thin or diluted engine oil 


Change engine oil 




Excessive bearing clearance 


Replace bearings 


Inning belt noise 


Incorrect belt tension 


Adjust belt tension and/or replace-timing 

hnlt 


"vraccitifi annina rr\ 1 1 inn 

.XQ6SSIV6 t?r iy i r 1 1? roiling 
ind vibration 


loooc engine run oiupper ^rruru, necuj 


Rptinhtpn 
ncliyi Uci I 


1 nncp tranQpylp mniint hrppkpt 

LUUoC LI dl lOdAlt 1 1 IUUI 11 UI dOrXCL 


Rptinhtpn 

1 1C L 1 y 1 1 LCI 1 




Loose engine mount bracket 


Retighten 




Loose center member 


Retighten 




Broken transaxle mount insulator 


Replace 




Broken engine mount insulator 


Replace 




Broken roll stopper insulator 


Replace 
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Tension gauge 



CEN0103 



Generator pulley 




Crankshaft pulley 



M50A011 




Adjusting 
screw 



CEN0104 



ON-VEHICLE SERVICE 



11100090227 



DRIVE belt TENSION CHECK AND 
ADJUSTMENT 

GENERATOR DRIVE BELT TENSION CHECK 

Check the belt tension with the tension gauge, or check the 
belt deflection by pressing the middle point of the belt by 
a force of 98 N (22 ibs.). 

Standard value: 

Tension: 400 - 490 N (90 - 110 lbs.) 
Deflection < Reference value>: 
9.0 - 12.0 mm (.35-.47in.) 



GENERATOR DRIVE BELT TENSION ADJUSTMENT 

1. Remove the under cover side panel (R.H.). 

2. Loosen the generator pivot nut. 

3. Loosen the lock nut. 

4. Turn the adjusting screw to adjust the belt tension or 

deflection to the standard value. ' ! 1 

NOTE 

When installing a new belt, apply 310 N (70 ibs.) of tension' 
for 5 minutes or more, and then apply the final tension. 

Standard value: 



items 


When a new belt is 

installed 


When a .used belt is 
installed , , * 3 


Tension 
N (Ibs.) 


490-712 
(110-160) 


400-490 
(90-110) 


Deflection 
mm (in.) 
<Reference 
value> 


7.5-10.5 
(.30-. 41) 


9.0-12.0 
(.35-.47) 



5. Tighten the generator pivot nut. 

Tightening torque: 54 Nm (40 ft.lbs.) 

6. Tighten the lock nut. 

Tightening torque: 61 Nm (45 ft.lbs.) 

7. Install the under cover side panel (R.H.). 
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Crankshaft 
pulley 




Power 
steering oil 
pump pulley 



98N 

(22 lbs.) 

A01XO299 




POWER STEERING OIL PUMP DRIVE BELT TENSION 
CHECK <Vehicle without A/C> 11100110121 

Use the belt tension gauge to check belt tension at the shown 
point or check deflection by applying 98 N (22 lbs.) to the 
shown point. 

Standard value: 

Tension: 400 - 489 N (90 - 110 lbs.) 
Deflection: 11 .0- 14.0 mm (.43 -.55 in.) 



POWER STEERING OIL PUMP DRIVE BELT TENSION 
ADJUSTMENT <Vehicles without A/C> 

1 . Loosen power steering oil pump fixing bolt (A, B, C). 

2. Move power steering oil pump, tension belt moderately 

and adjust tension. 

Standard value: 



Items 


When a new belt is 


when a used belt is 




installed 


installed 


Tension 


489-712 


400-489 


N (lbs.) 


(110-160) 


(90-110) | 


Deflection 


6.5-9.5 


11.0-14.0 


mm (in.) 


(.26-. 37) 


(.43-. 55) | 



3. Tighten the fixing bolt (A). 

Tightening torque: 39 Nm (29 ft.lbs.) 

4. Tighten the remaining fixing bolts (B and C). 

Tightening torque: 39 Nm (29 ft.lbs.) 

5. Check the belt deflection mount and readjust if necessary. 
Caution 

Turn the crankshaft one full rotation or more clockwise 
before this check. 



Crankshaft 
pulley 




Power 
steering oil 
pump pulley 

Tension 
pulley 

A/C 

compressor 
pulley 



C 01X0226 



POWER STEERING OIL PUMP AND A/C COMPRESSOR 
DRIVE BELT TENSION CHECK 11100130059 

Use the belt tension gauge to check belt tension at the shown 
point or check deflection by applying 98 N (22 lbs.) to the 
shown point. 

Standard value: 

Tension: 412 - 510 N (92.6 - 114.6 lbs.) 

Deflection: 10.0 - 11.0 mm (39-.43 in.) 
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Tension 




/ pulley nut 




^Tension pulley 








Adjusting bolt 




001X0226 



POWER STEERING OIL PUMP AND A/C COMPRESSOR 
DRIVE BELT TENSION ADJUSTMENT 

1. Loosen the tension pulley nut. 

2.. Adjust the belt deflection amount using the adjusting bolt. 
Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


608-706 


412-510 


N (lbs.) 


(136.7-158.7). 


(92.6-114.6) 


Deflection 


8.0-9.0 


10.0-11.0 


mm (in.) 


(.32-.35) 


(.39-.43) 



3. Tighten the tension pulley nut. 
Caution 

Fix the power steering oil pump at the closest position 
to the vehicle front. 



IGNITION TIMING CHECK iiioouoom 

It is not necessary to check ignition timing using a timing 
light, because the crankshaft position is detected directly and 
ignition timing is controlled electronically. 



CURB IDLE SPEED CHECK 11100190132 

1. Before inspection and adjustment set vehicles in the 
following condition. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Light, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Connect the scan tool to the data link connector. 

3. Start the engine and run it at idle. 

4. Run the engine at idle for 2 minutes. 

5. Check the curb idle speed. 

Standard value: 800 ± 100 r/min 

NOTE 

The idle speed is controlled automatically by the idle air 
control system . 

If the idle speed is outside the standard value, inspect 
the MFI components by referring to GROUP 13A- 
Troubleshooting. 
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IDLE MIXTURE CHECK mot™ 

1. Before inspection, set vehicles in the following condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. After turning the ignition switch to OFF, connect the scan 
tool to the data link connector. 

3. Start the engine and run it at 2,500 r/min for 2 minutes. 

4. Set the CO, HC tester. 

5. Check the CO contents and the HC contents at idle. 

Standard value: 

CO contents: 0.5% or less 
HC contents: 100 ppm or less 

6. If the idle speed is outside the standard value, check 
the following items: 

• Diagnostic output 

• Closed-loop control (When the closed-loop control 

is carried out normally, the output signal of the heated 
oxygen sensor repeats between 0-400 mV and 
600-1 ,000 mV at idle.) 

• Fuel pressure 

• Injector 

• Ignition coil, spark plug cable, spark plug 

• EGR system and the EGR valve leak 

• Evaporative emission control system 

• Compression pressure 

NOTE 

Replace the three-way catalyst whenever the CO and 
HC contents do not remain inside the standard value, 
(even though the result of the inspection is normal on 
all items.) 

COMPRESSION PRESSURE CHECK 11100260130 

1. Before inspection, check that the engine oil, starter and 
battery are normal. Also, set the vehicle to the following 
condition: 

• Engine coolant temperature: 80-95°C(1 76-203° F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicle with A/T) 

2. Disconnect the spark plug cables. 

3. Remove all spark plugs. 




4. Disconnect the MFI relay (ASD relay) connector to prevent 
a spark. 
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5. Cover the spark plug hole with a shop towel etc., and 

after the engine has been cranked, check that no foreign 
material is adhering to the shop towel. 

. Caution 

1. Keep away from the spark plug hole when crank- 
ing. 

2. If compression is measured with water, oil, fuel, 

etc., that has come from cracks inside the cylinder, 
these materials will become heated and will gush 
out from the spark plug hole, which is dangerous. 

6. Set compression gauge to one of the spark plug holes. 

7. Crank the engine with the throttle valve fully open and 

measure the compression pressure. 

Standard value (at engine speed of 250-400 r/min): 

1,172-1,551 kPa (170-225 psi) 
Limit (at engine speed of 250-400 r/min): 

min. 689 kPa (100 psi) 

8. Measure the compression pressure for all the cylinders, 
and check that the pressure differences of the cylinders 
are below the limit. 

Limit: max.25% 

NOTE 

The limit value can be derived by calculating the difference 
between the maximum and minimum values for the 
compression pressure and dividing this value by the 
maximum value. 

9. If there is a cylinder with compression or a compression 
difference that is outside the limit, pour a small amount 
of engine oil through the spark plug hole, and repeat 
the operations in steps 7 and 8. 

(1) If the compression increases after oil is added, the 
cause of the malfunction is a worn or damaged piston 
ring and/or cylinder inner surface. 

(2) If the compression does not rise after oil is added, 
the cause is a burnt or defective valve seat, or pressure 
is leaking from the gasket. 

10. Connect the MFI relay (ASD relay) connector. 

1 1 . Install the spark plug and spark plug cable. 

12. Use the scan tool to erase the diagnostic trouble codes. 

NOTE 

This will erase the diagnostic trouble code resulting from 
the MFI relay (ASD relay) being disconnected. 
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MANIFOLD VACUUM CHECK mMm 

1. Before inspection, set vehicles, in the follovirig condition: 

• Engine coolant temperaturer 80-95 d (5 (fre-203°F) 

• Lights, electric cooling fan. and aqcessones: Q^F 

• Transaxle: Neutral (P range oh vehicles §ittf kft) 

2. Connect the scan tool to the data link connector. 

1.0 




3. Attach a three-way joint to the vacuum hose between 

the fuel pressure regulator and the intake manifold, and 
connect a vacuum gauge. 

4. Start the engine and check that idle speed is within specifi- 
cation. 

Standard value: 800 +100 r/min 

5. Check the manifold vacuum. 

Limit: min. 60 kPa (18 in.Hg) 



LASH ADJUSTER CHECK 1110029011s 

A tappet-like noise may be produced from several items. 
Check the following items. 

1. Engine oil level too high or too low. 

This may cause, aerated oil to enter, the adjusters and 
cause them to be spongy. 

2. Insufficient running time after rebuilding the cylinder head. 
Low speed running up to 1 hour may be required. 

3. Low oil pressure. 

4. The oil restrictor pressed in to the vertical oil passage 

to the cylinder head is plugged with debris. 

5. Air ingested in to oil due to broken or cracked oil pump 
pick up. 

6. Worn valve guide. 

7. Faulty hydraulic lash adjuster. 

(1) Check for sponginess while still installed in engine. 
Depress part of the cam follower just over the adjuster. 
Normal adjusters should be free and very firm. 
Spongy adjusters can be depressed to the bottomed 
position easily. 

(2) Remove a suspected hydraulic lash adjuster assem- 
bly. 

(3) Clean out dirt and varnish with solvent. 

(4) Reassemble with engine oil. 

(5) Check for sponginess. 

(6) If still spongy, replace with a new hydraulic adjuster 
assembly. 
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ENGINE ASSEMBLY 
REMOVAL AND INSTALLATION 



11200100428 



Pm-removal Operation 

• Fuel Line Pressure Releasing 

(Refer to GROUP 13A- On-vehicle Service.) 

• Hood Removal 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Transaxle Assembly Removal 

(M/T: Refer to GROUP 22A- Transaxle Assembly.) 
(A/T: Refer to GROUP 23A- Transaxle Assembly.) 

• Radiator Removal (Refer to GROUP 14 - Radiator.) 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



Post-installation Operation 

• Radiator Installation (Refer to GROUP 14 - 

Radiator.) 

• Transaxle Assembly Installation 

(M/T: Refer to GROUP 22A- Transaxle Assembly.) 
(A/T: Refer to GROUP 23A- Transaxle Assembly.) 

• Engine Coolant Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Hood Installation 

• Accelerator Cable Adjustment 

(Refer to GROUP 17 - On-vehicle Service.) 

• Under Cover Installation 

(Refer to GROUP 42 - Under-Cover.) 

• Drive Belt Tension Adjustment 

<Power Steering and A/C> 



39 Nm 
29 ft.lbs 



39 Nm 
29 ft.lbs 




A01X021O 



Removal steps 

1. A/C compressor connector 

2. Power steering pressure switch 
connector 

3. Heated oxygen sensor connector 

4. Engine coolant temperature gauge 
unit connector 

5. Engine coolant temperature sensor 
connector 



6. MAP sensor connector 

7. Intake air temperature sensor 

connector 

8. Power steering pump connection 

9. A/C compressor connection 
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4.9 Nm 
3.6 ft.lbs. 



17- 





01*0079 



Engine oil 




10. Accelerator cable connection 

1 1 . Throttle position sensor connector 

12. Idle air control motor connector 

13. Vehicle speed sensor connector 
<M/T> 

14. injector harness connector 

15. Generator harness connector 

16. Ignition coil connector 

17. Camshaft position sensor connector 

18. EGR solenoid valve connector 



19. Generator connector 

20. Crankshaft position sensor 
connector 

21 . Knock sensor connector 

22. Oil pressure switch connector 

23. Heater hose connection 

24. High-pressure fuel hose connection 

25. Purge air hose connection 

26. Brake booster vacuum hose 
connection 
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A01X0340 

27. Vapor hose connection 

28. Front exhaust pipe connection 

29. Gasket 

•^C^fc-B-^ 30. Engine mount bracket assembly 
-^D^^-A-^ 31. Engine assembly 



REMOVAL SERVICE POINTS 

<*A^ POWER STEERING PUMP REMOVAL 

Remove the power steering pump from the bracket with the 
hose attached. 

NOTE 

Place the removed power, steering pump in a place where 
it will not be a hindrance when' removing and installing the 
engine assembly, and 'tie it with a cord. 
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<4B^ A/C COMPRESSOR REMOVAL 

Disconnect the A/C compressor connector and remove the 
compressor from the compressor bracket with the hose still 
attached. 

NOTE 

Place the removed A/C compressor in a place where it will 
not be a hindrance when removing and installing the engine 
assembly, and tie it with a cord. 

Caution 

Do not bend the joint between the A/C hose and the A/C 
pipe by force. 



MZ203827 




^C^ ENGINE MOUNT BRACKET ASSEMBLY 
REMOVAL 

(1) Support the engine with a garage jack. 

(2) Remove the special tool which was attached when the' 
transaxle assembly was removed. 

(3) Hold the engine assembly with a chain block or similar 
tool. 

(4) Place a garage jack against the engine oil pan with a 
piece of wood in between, jack up 'the engine so that 
the weight of the engine is no longer being applied to 
the engine mount bracket, and then remove the engine ! 
mount bracket. 



<4D^ ENGINE ASSEMBLY REMOVAL 

After checking that all cables, hoses and harness connectors, 
etc., are disconnected Tfom the engine, lift the chain block 
slowly to remove the engine assembly upward from the engine 
compartment. 
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INSTALLATION SERVICE POINTS 

►A^ ENGINE ASSEMBLY INSTALLATION 

Install the engine assembly while checking that the cables, 
hoses, and harness connectors are not clamped. 



►B<« ENGINE MOUNT BRACKET ASSEMBLY 
INSTALLATION 

(1) Place a garage jack against the engine oil pan with a 
piece of wood in between, and install the engine mount 
bracket while adjusting the position of the engine. 

(2) Support the engine with the garage jack. 

(3) Remove the chain block and support the engine assembly 
with the special tool. 



Engine side 


t0m 


Engine 
mount 
stopper 






III) 


Arrow y MU 


+ <Q 


V I V 

) 1 

Engine Jj^* 


till 

."'/ 


bracket 




Notch 

B01XOO80 



(4) Align the notches on the stopper with the engine mount 
bracket with the arrow mark facing toward the shown 
direction. Then install the stopper; '' 



►C^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union, 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let the engine oil get into the fuel rail. 
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CRANKSHAFT PULLEY 
REMOVAL AND INSTALLATION 



1120016014% 



Pre-removal Operation 
• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



Post-installation Operation' 

• Drive Belt Tension / t 

• Under Cover Installation" "' 

(Refer to GROUP 42 - Under Cover.) 




Removal steps 

1 . Drive belt (Power steering and 
A/C) 

2. Drive belt (Generator) 



^►►B^ 3. Crankshaft bolt 
<4B^>^-A<4 4. Crankshaft pulley 




11C-20 



ENGINE <2.0L (420A)> - Crankshaft Pulley 



MB995055 



MB995035 



MB995057 




CEN0130 




A01X0229 




MB990767 



B01X0222 



^►CRANKSHAFT PULLEY REMOVAL 



INSTALLATION SERVICE POINTS 
►A^ CRANKSHAFT PULLEY INSTALLATION 



►B<4 CRANKSHAFT BOLT INSTALLATION 
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ENGINE <2.0L (420A)> - Camshaft and Camshaft Oil Seal ttCjftl 



CAMSHAFT AND CAMSHAFT OIL SEAL 
REMOVAL AND INSTALLATION 



Post-installation Operation 

• Engine Adjustment 



12 Nm 
8.9 ft.lbs. 



8.9ft.lbs. 21 ft.lbs. 



4.5 Nm 
3.3 ft.lbs. 



9.0 Nm 
6.6 ft.lbs 




1813 17 



101 Nm 
75 ft.lbs, 



01X0347 




01XO260 



Specified sealant: Loctlte 5699 or equivalent 



9.8 Nm 
7.1 ft.lbs. 



11200190142 



00003928 



I r~m 


(o 










-ML 


14 


01X0227 


Specified sealant: Loctite 518 or equivalent 



Camshaft removal steps 

1 . Ignition coil pack 

2. PCV hose 

3. Breather hose 

4. Air hose 

5. Vapor hose and pipe assembly 
connection 

b»D-4 6. Cylinder head cover 

7. Semi-circular packing 

8. Camshaft position sensor 

9. Timing belt (Refer to P.11C-31.) 
^Afe»b»C-4 10. Intake camshaft sprocket 
■^A^- ►C-^ 11. Exhaust camshaft sprocket 

1P_Bracket 
13. Rear timing belt cover 



14. Outside camshaft bearing Cad 
-^►►B^ 15. Camshaft bearing cap 
>4Cb> 16. Intake camshaft 

17. Exhaust camshaft 



camshaft oil seal removal steps 

9. Timing belt (Refer toP.1lC-31.) 
^Ab>b>C-4 10. Intake camshaft sprocket 
^A^ ►C^ 11. Exhaust camshaft sprocket 
1?_Bracket 

13. Rear timing, belt cover 
►A^ 18. Camshaft oh seal 
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1 1 C-22 ENGINE <2.0L (420A)> - Camshaft and Camshaft Oil Seal 



MB990767 




g-Lb a-U- sd - sl 




A01X0230 



REMOVAL SERVICE POINTS 

<4A>» INTAKE CAMSHAFT SPROCKET/EXHAUST 
CAMSHAFT SPROCKET REMOVAL 

Use the special tool not to let the. camshaft sprockets turn. 

>m > 



<*B^ CAMSHAFT BEARING CAP REMOVAL 

Loosen the camshaft bearing cap attaching fasteners in 
sequence shown in the figure (one camshaft at a time). 



<4C^> INTAKE CAMSHAFT/EXHAUST CAMSHAFT 
REMOVAL 

Identify the camshafts before removing from the head. The 
camshafts are not interchangeable. 



MB991 554 




MD998713 




AO1X0234 



INSTALLATION SERVICE POINTS 
►A<4 CAMSHAFT OIL SEAL INSTALLATION 

(1 ) Insert a piece of wood between a garage jack and the 
engine oil pan, and jack up the engine to set the special 
tool. ' 

(2) Install the camshaft seal into the cylinder head using' 
the special tool until it is flush with the head. 



►B^ CAMSHAFT BEARING CAP INSTALLATION 

Install the camshaft bearing caps in the order shown in the 
illustration. 
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ENGINE <2.0L (420A)> - Camshaft and CamsHaft m Seal 11C-23 



MB990767 





►C^ EXHAUST CAMSHAFT SPROCKET/INTAKE 

CAMSHAFT SPROCKET INSTALLATION 

- ' •■ ■ ■ "■ ■ ■ , ,..» 

Use the special tool to stop the camshaft from turning, and 
then install the intake and exhaust camshaft, sprockets. 



►D^ CYLINDER HEAD COVER INSTALLATION 

Install the cylinder head cover assembly to the head and 
tighten fasteners in sequence shown in figure. Tighten all 
fasteners according to the 3-step torque method. 

(1) Tighten to 4.5 Nm (3.3 ft.lbs.). 

(2) Tighten to 9.0 Nm (6.6 ft.lbs.). 

(3) Tighten to 12 Nm (6.9 ft.lbs.). 
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11C-24 ENGINE <2.0L f420A)> - Oil Pan and Oil Screen 



OIL PAN AND OIL SCREEN 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Oil Draining and Supplying 

• Oil Level Gauge Removal and Installation 

• Front Exhaust Pipe Removal and Installation 
(Refer to GRQUUP Eorraumt Mps and) Muffler.) 



11200250123 

■■a: -i ■ 




Removal steps 

1. Drain plug 

2. Gasket 

3. Front plate 

4. Oil pan 

5. Oil pan gasket 

6. Oil screen 

7. O-ring 
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ENGINE <2.0L (420A)> - Crankshaft Front OH Seal 



CRANKSHAFT FRONT OIL SEAL 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operatidn 
• Timing Belt Removal and Installation 
(Refer toP.11C-34.) 



11200340172! 




A01X0225 



Removal steps 

-^►►B^ 1. Crankshaft sprocket 

►A-^ 2. Crankshaft front oil seal 




MB995027 



MB995020 




REMOVAL SERVICE POINTS 

<4A^ CRANKSHAFT SPROCKET REMOVAL 

Caution 

Do not nick the shaft seal surface or seal bore. 



^B^ CRANKSHAFT FRONT OIL SEAL 

Use the special tool to remove the crankshaft front oil seal. 
Be careful not to damage the seal surface of cover. 
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ENGINE <2.0U420A)> - Crankshaft Front Oil Seal 



MB995022 




A01XO23B 



MB995035and 
MB995026 




INSTALLATION SERVICE POINTS 

►A^ CRANKSHAFT FRONT OIL SEAL INSTALLATION 

Use the special tool to align the oil seal witti the' cover. 



^>B4 CRANKSHAFT SPROCKET INSTALLATION 
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ENGINE <2.0L (420A)> - Crankshaft Rear Oil Seal 



worn 



CRANKSHAFT REAR OIL SEAL 

REMOVAL AND INSTALLATION 



11200370300 



Pre-removal and Post-installation Operatidn 

• Transaxle Assembly Removal and Installation 

(M/T: Refer to GROUP 22A- Transaxle Assembly.) 
(A/T: Refer to GROUP 23A -Transaxle Assembly.) 

• Clutch Cover and Clutch Disc Removal and 
Installation <lwT> 



Removal steps 

1. Flywheel 
►A-^ 2. Crankshaft rear oil seal 





/ / 

MB995059, 




Oil seal CEN0132 




MB995059 



-Oil seal 



MB995060 

CEN0133 



INSTALLATION SERVICE POINT 

►A^ CRANKSHAFT REAR OIL SEAL INSTALLATION 

Caution 

If burr or scratch is present on the crankshaft edge 
(chamfer), cleanup with 400 grit sand paper to prevent 
seal damage during installation of new seal. 

NOTE 

When installing seal, no lube on seal is needed. 

(1) Place special tool MB995059 on crankshaft. This is a 
pilot tool with a magnetic base. 

(2) Position seal over pilot tool. Make sure you can read 
the words THIS SIDE OUT on seal. Pilot tool should 
remain on crankshaft during installation of seal. 
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ENGINE <2.0L (420A)> - Crankshaft Rear Oil Seal 



s 'I f/y^ 
fjfcQ- — W'C^ii 






^ MB995060 


J) : 


CEN0134 



(3) Drive the seal into the block using special tool MB995060 
and handle C-4171 until the tool bottoms out against 
the block. 3 '• WW 

. Caution 

If the seal is driven into the block past flush, this 
may cause an oil leak. 
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ENGINE <2.0L (420A)> - Cylinder Head Gasket 



110^29 



CYLINDER HEAD GASKET 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Fuel Line Pressure Releasing (Refer to GROUP 
13A- On-venicle Service.) 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Oil Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Air Cleaner Removal 



11200400214 



Post-installation Operation 

• Air Cleaner Installation 

• Engine Oil Suppying 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Coolant Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Accelerator Cable Adjustment (Refer to GROUP 
1 7 - On-vehicle Service.) 




Removal steps 

1 . NO compressor connector 

2. Power steering pressure switch 
connector 

3. Heated oxygen sensor connector 

4. Engine coolant temperature gauge 
unit connector 



5. Engine coolant temperature concnr 
connector 

6. MAP sensor connector 

7. Intake air temperature sensor 
connector 
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ENGINE <2.0L(420A)> - Cylinder Head Gasket 



4.9 Nm 
lbs. 




" 10 



Kiel rail 



mm wzzzzzzzzzzzza 



O-ring 



03AOO7B 



Engine oil 




1.8 ft.lbs 



8. Accelerator cable connection 

9. Throttle position sensor connector 

10. Idle air control motor connector 

1 1 . Injector harness connector 

12. Ignition coil connector 

13. Camshaft position sensor connector 

14. EGR solenoid valve connector 

15. Heater hose connection 



►C-4 16. High-pressure fuel hose connection 

17. Purge air hose connection 

18. Brake booster, vacuum hose 
connection " 

19. Overflow tube connection 
-^A^-^-B-^ 20. Radiator upper hose connection 

21 . Water hose connection 

22. Intake manifold stay 
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ENGINE <2.0L (420A)> - Cylinder Head Gasket 



11C-31 



<Long bolt8> 

33 Nm -> 67 Nm -> 67 Nm -> +90° 

(25 ft.lbs. -» 50 ft.lbs. -> 50 ft.lbs. -> +90° ) 

<Short bolts> 

27 Nm -> 27 Nm -> 27 Nm -> +90° 
(20 ft.lbs. -> 20 ft.fbs. -> 20 ft.lbs. -» +90°) 




24QI 



20-25 Nm 
14-18 ft.lbs. 



A01X034S 



• Intake and exhaust camshafts 
(Refer to P.11C-21.) 

23. Front exhaust pipe connection 

24. Gasket 

fc-A<4 25. Cylinder head bolt 

26. Cylinder head 

27. Cylinder head gasket 




REMOVAL SERVICE POINT 

(A, RADIATOR UPPER HOSE DISCONNECTION 

Place mating marks on the radiator hose and the hose clamp, 
and then disconnect the radiator hose. 
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ENGINE <2.0L (420A)> - Cylinder Head Gasket 




Stretched Threads are not straight on line 
bolt Threads are straight on line 



Unstretched bolt 



A01X0241 



Ian imi^imj l 




A01X0242 

location of 110 mm (4.330 in.) short bolts. 



INSTALLATION SERVICE POINTS 
►A^ CYLINDER HEAD BOLT INSTALLATION 

(1) Cylinder head bolts should be carefully examined before 
reuse. If the threads are necked down,, 'the bolts should 

be replaced. ' ' '. ' ' rt ( f i; ; 

Necking can be checked by holding a scale or Straight 
edge against the threads. If all the threads do not contact 
the scale, the bolt should be replaced. 

(2) Before installing the bolts, the threads should be oiled 
with clean engine oil. 

(3) Tighten the cylinder head bolts in the sequence shown 
in figure. Using the 4 step torque turn method, tighten 
according to the following values. 

' 1) Tighten center fasteners 1 thru 6 to 33 Nm (25 ft.lbs.). 

Then outer fasteners 7 thru 10 to 27 Nm (20 ft.lbs.). 
2 ) Tighten center fasteners 1 thru 6 to 67 Nm (50 ft.lbs.). 
Then outer fasteners 7 thru 10 to 27 Nm (20 ftlbs.). 
3) Tighten center fasteners 1 thru 6 to 67 Nm (50 ft.lbs.). 
Then outer fasteners 7 thru 10 to 27 Nm (20 ft.lbs.). 



Step 4 




Painted marks 



A01X0270 



Projection 



f 




Water outlet fitting 



AO4SO033 




marks 



A04A00B2 



4) Turn all fasteners 1 thru 10 90° turn. Do not use 
a torque wrench for this step. 

Caution 

1. Always make a tightening angle just 90°. If it is less 
than 90°, the head bolt will be loosened. 

2. If it is more than 90°, remove the head bolt and repeat 
the procedure froni step 1. 



^B<* RADIATOR UPPER HOSE CONNECTION 

(1 ) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. 



p.- .H 



(2) Place mating marks on the radiator hose and the hose* 
clamp, and then connect the radiator hose. 
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ENGINE <2.0L (420A)> - Cylinder Head Gasket 



1 1C-33 



HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union* 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let the engine oil get into the fuel rail. 
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ENGINE <2.0L (420A)> - Timing Belt 



TIMING BELT 

REMOVAL AND INSTALLATION 



11200430213 



Pre-removal Operation 

• Cranckshaft Pulley Removal 
(Refer to P.11C-19.) 



Post-installation Operation 

• Crankshaft Pulley Installation (Refer to P.11C-19.) 

• Engine Adjustment 



41 




Removal steps 

1. Power steering oil pump connec- 5. Front timing belt cover 
tion ^►►A^ 6. Timing belt 

2. Power steering oil pump bracket 7 Timing belt tensioner 

^►►B^ 3. Engine mount bracket assembly °- J J e Q nsic T r pulley 

4. Engine mount bracket y - Iaie puney 
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ENGINE <2.0L(420A)>- Timing Belt 



11C-35 



REMOVAL SERVICE POINTS 

<4A^ POWER STEERING OIL PUMP DISCONNECTION 

Remove the power steering oil pump from the bracket with 
the hose attached. 

NOTE 

Place the removed power steering oil pump in a place where 
it will not be a hindrance when removing and installing 'the 
timing belt, and tie it with a cord. 

^B^ ENGINE MOUNT BRACKET ASSEMBLY 
REMOVAL 

Place a garage jack against the engine oil pan with a piece 
of wood in between, jack up the engine so that trie weight 
of the engine is no longer being applied to the engine mount 
bracket, and then remove the engine mount bracket. 



Intake 

camshaft sprocket 



Tensioner 
pulley 

Timing belt 
tensioner 




Exhaust 
camshaft 

sprocket 



Idler pulley 



Water pump 

pulley 

1X0243 



Tensioner 
^> Bench vise 



Locking pin 




TIMING BELT REMOVAL 

Align timing marks. Loosen the timing belt tensionerto remove 
timing belt. 

Caution 

Do not rotate the camshaft or crankshaft after removing 
the timing belt, or valve components may be damaged. 
Always align timing marks before removing timing beff. 



«4D^ TIMING BELT TENSIONER REMOVAL 

(1) When the tensioner is removed from the engine, it is 
necessary to compress the plunger into the tensioner 
body. 

(2) Place the tensioner into a vise and slowly compress the 
plunger. 

Caution 

Index the tensioner in the vise the same way it is 
installed on the engine. This is to ensure proper 
pin orientation when the tensioner is installed on the 
engine. 

(3) When the plunger is compressed into the tensioner body, 
install a pin through the body and plunger to retain plunger 
in place until tensioner is installed. 
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ENGINE <2.0L (420A)> - Timing Belt 



T.D.C 
Mark 




1/2 notch 
location 



Align camshaft sprocket 
timing marks together 




01X0246 

00000516 



Camshaft timing 
marks together 

Crankshaft 
atTDC 




Install belt In 
this direction 
Start belt here 

A01X0247 



Tensioner 
pulley 




Torque in this 
direction 



Locking pin 
installead into 
the tensioner 



A01X0248 



Engine side 



Arraw 



Engine 

mount 
bracket 




Engine 
mount 
stopper 



Notch 

B01X0080 



INSTALLATION SERVICE POINT 

►A<^ TIMING BELT TENSIONER/TIMING BELT 
INSTALLATION 

(1) Set the crankshaft sprocket to TDC by aligning the 
sprocket with the arrow on the oil pump housing. 

(2) Set the camshafts timing marks together by aligning 
notches on sprockets. 

(3) Move the crankshaft to 1/2 notch before TDC. 



(4) Install the timing belt. Starting at the crankshaft, go around 
the water pump sprocket, idler pulley, camshaft sprockets 
and then around the tensioner pulley. 

(5) Move the crankshaft sprocket to TDC to take up belt 
slack. Install the tensioner to block 'but do not tighten 
fasteners. 



(6) Using a torque wrench on the tensioner pulley, apply 
28 Nm (21 ft.lbs.) of torque to tensioner. 

(7) With torque being applied to the tensioner pulley, move 
the tensioner up against the tensioner pulley bracket and 
tighten fasteners to 31 Nm (23 ft.lbs.). 

(8) Pull the tensioner plunger pin. Pretension is correct when 
the pin can be removed and installed. 

(9) Rotate the crankshaft 2 revolutions and check the 
alignment of the timing marks. If marks are not aligned 
correctly, do it again. 



►EH ENGINE MOUNT BRACKET ASSEMBLY 
INSTALLATION 

Align the notches on the stopper with the engine mount bracket 
with the arrow mark facing toward the shown direction. Then 
install the stopper. 
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11D-2 ENGINE OVERHAUL <2.0L (420A)> - General Information 



GENERAL INFORMATION 

GENERAL SPECIFICATIONS 



Descriptions 


Specifications 


Type 


In-line OHV, DOHC 


Number of cylinders 


4 - M 


Cylinder bore mm (in.) 


87.5 (3.445) j 


Piston stroke mm (in.) 


83.0 (3.267) 


Compression ratio 


9.6 


Valve timing 
[Measured at 0.5 
mm (.02 in.) lift] 


Intake valve 


Opens (BTDC) 


1 .3" 


Closes (ABDC) 


39.7" 


Exhaust valve 


Opens (BBDC) 


36° 


Closes (ATDC) 


1.1 0 ! ' 


Lubrication system 


Pressure feed, full-flow filtration, 


Water pump type 


Centrifugal impeller type 


EGR type 


Single type 


Injector type and number 


Electromagnetic, 4 
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ENGINE OVERHAUL <2.0L (420A)> * Specifications 110*3 



SPECIFICATIONS 113000am* 
SERVICE SPECIFICATIONS , ^ , 



Items 


Standard value 


Limit 


Ignition coil system 


Spark plug cable resistence Q 


3000- 12000 




Ignition coil resistence £2 


Primary 


0.51-0.61 






Secondary 


11500-13500 




Camshaft and cam follower • 


Cam wear amount mm (in.) 


0 


.0254 (.001) 


0.254 (.01) 


Camshaft bearing bore diameter mm (in.) 


26.020-26.041 
(1.024-1.025) 




Camshaft diameter bearing clearance mm (in.) 


0.069-0.071 
(.0027-. 0028) 




Camshaft end play mm (in.) 


0.15 (.006) 




Camshaft bearing journal diameter mm (in.) 


25.951-25.970 
(1.0217-1.0224) 




Camshaft lift mm (in.) 


Intake 


8.22 (.324) 






Exhaust 


7.00 (.276) 




Hydraulic lash adjuster mm (in.) 


Body diameter 


2 2.949-22. 
(.9035-.9040) 


9 6 2 - 




Plunger travel 
minimum (dry) 


4.24 (.167) 




Cylinder head and valve 


Flatness of gasket surface mm (in.) 




0.1 (.004); 


Valve seat angle 


44.5" -45" 




Valve seat runout (max) mm (in.) 


0.050 (.002) 




Valve seat width (Finish) mm (in.) 


0.9-1.3 (.035-.051) 




Valve seat guide bore diameter mm (in.) 


11.00-11.02 
(.4330-. 4338) 




htake valve seat diameter mm (in.) 


34.50 (1.358) 




Exhaust valve diameter mm (in.) 


29.50 (1-161) 


i. ■ ■■ ( i i 


Valve face angle 


45°-45.5° 




Valve head diameter mm (in.) 


Intake 


34.67-34.93 
(1.364-1.375) 






Exhaust 


30.37-30.63 
(1.195-1.205) 
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Items 


Standard value 


Limit 


Valve margin mm (in.) 


Intake 


1.285-1.615 
(.050-. 063) 




Exhaust 


0.985-1.315 
(.038-. 051) 


— 


Valve length (Overall) mm (in.) 


Intake 


111.49-111.99 
(4 389-4 409) 


- 


Exhaust 


109.59-110.09 

(4.314-4.334) 




Valve stem tip height mm (in.) 


Intake 


48.04 (1.891) 




Exhaust 


47.99 (1.88 


)) 


Valve stem diameter mm (in.) 


Intakp 


5.934-5.952 
(.233- .234) 




Pyhai let 

1— Al laUOL 


5.906-5.924 
(.233-.233) 


— 


Valve stem to guide clearance mm (in.) 


Intake 


0.048-0.066 
(.001 9-. 0026) 


0.0 7 6 (.003)- 


Exhaust 


0.074-0.094 
(.0029-. 0037) 


0.101 (.004) 


/alve guide inner diameter mm (in.) 


5.975-6.000 
( 2352- 2362) 


- 


/alve spring free length mm (in.) 


46 (1.811) 


- 


/alve spring tension (valve closed) N/mm (lbs./in.) 


246-270/38.0 
^55-60/1 4961 


- 


/alve spring tension (valve open) N/mm (lbs./in.) 


549-611/29.3 
(123-137/1.153) 




'alve spring number of coils mm (in.) 


7.35 




'alve spring wire diameter mm (in.) 


3.76 (.148) 




'alve installed spring height mm (in.) 


38.00 (1.4 


96) 


>il pump 


)il pump clearance over rotors mm (in.) 




0.102 (.004) 


)il pump cover out of flat mm (in.) 




0.0 7 6 t003) 


>il pump inner rotor thickness mm (in.) 




7.64 (.301) 


>il pump outer rotor clearance mm (in.) 




0.39 (.015) 


)il pump outer rotor diameter mm (in.) 




79.95 (3.148) 


>il pump outer rotor thickness mm (in.) 




7.64 (.301) 


>il pump tip clearance between rotors mm (in.) 




0.02 (.0008) 


Dil pressure at curb idle speed kPa (psi) 


25 (4) 
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11D-5 



Items 


Standard value 


Limit 


Piston, connecting rod and cylinder block > 


Piston standard piston size mm (in.) 


87.463-87.481 
(3.4434-3.4441) 




rision io Dore clearance mm un.j 


0.012—0.044 
(.0005-. 001 7) 


7 


From bottom of skirt mm (in.) 


s\ r\ a c% fx A A A 

0.012—0.044 
(.0005-. 001 7) 


'■ 


Land clearance (Diametrical) mm (in.) 


0.740-0.803 
(.029-. 032) 




Piston length mm (in.) 


63.82 (2.513 


I 


Piston ring groove 
depth mm (in.) 


Top upper compression ring 


3.983-4.132 
(.157-. 163) 




Intermediate compression ring 


4.456-4.605 
(.175-. 181) 

3 


_ 

i. rs. :' 


Oil control (Steel ring) ring 


3.841-4.075 
(.151 -.160) 


j di—i 


Piston pin clearance in piston mm (in.) 


0.008-0.020 
(.0003-. 0008) 




Piston pin in rod (interference) mm (in.) 


0.018-0.043 
(.0007-. 001 7) 




3 iston pin diameter mm (in.) 


20.998-21.003 < 
(.8267-. 8269) 





3 iston pin length mm (in.) 


74.75-75.25 
(2.943-2:963) 




3 iston ring gap mm 

In.) 


Top upper compression ring 


0.23-0.52 
(.009- .020) 


0 . 8 (.031) 


Intermediate compression ring 


0.49-0.78 
(.019-.031) 


1 .0(.039) 


Oil control (Steel ring) ring 


0.23-0.66 
(.009-.026) 


1 .0(.039) 


'iston ring side 
:learance mm (in.) 


Top upper and intermediate compression ring 


0.025-0.065 
(.0010- .0026) 


0.10 (.004) 


Oil control (Pack) ring 


0.004-0.178 
(.0002-.0070) 


t 


'iston ring width mm 
n.) 


Top upper and intermediate compression ring 


1.17-1 .19 
(.046-. 047) 


— 

> 


Oil control (Pack) ring 


2.854-3.008 
(.1124-. 1184) 




Cylinder block cylinder bore diameter mm (in.) 


87.5 (3.445) 


, , . '< 


Cylinder block cylinder bore out-of-round mm (in.) 




0.051 (.002) 


Cylinder block cylinder bore taper mm (in.) 




0.051 (.002) ■ 
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Items 


Standard value 


Limit ' ■< 


Connecting rod bearing oil clearance mm (in.) 


0.026-0.059 
(.0010-. 0023) 


0.075 (.015) * * H 


Connecting rod piston pin bore diameter mm (in.) 


20.96-20.98 
(.8252-.8260) 


mm. 


Connecting rod large end bore diameter mm (in.) 


50.991-51.005 
(2.0075-2.0081) 




Connecting rod side clearance mm (in.) 


0.13-0.38 
(.0051 -.0150) 


0.37 (.015) 


Main bearing journal diameter mm (in.) 


51.9924-52.0076 
(2.0469-2.0475) 




Main bearing journal out-of-round mm (in.) 




0.0035 (.0001) 


Main bearing journal taper mm (in.) 




0.0038 (.0001) 


Crankshaft 


Crankshaft connecting rod journal diameter mm (in.) 


47.9924-48.0076 
(1.8894-1.8900) 




Crankshaft out-of-round mm (in.) 




0.0035 (.0001) 


Crankshaft tape mm (in.) 




0.0038 (.0001) 


Crankshaft main bearing diameter clearance mm (in.) 


0.022-0.062 
(.0008-. 0024) 




Crankshaft end play mm (in.) 


0.09-0.24 
(.0035-.0094) 





TORQUE SPECIFICATIONS 



Items 


Nm ftlbs. 


Generator 


Pivot 


54 


39 


Lock nut 


61 


44 


Ignition system 


Spark plug 


28 


20 


Camshaft position sensor 


3 


2.2 - •, .. 


Timing belt " 


Crankshaft damper bolt 


62 


45 


Engine mount bracket 


41 


30 


Timing belt inspection cover 


12 


8-7 


Tensioner pulley 


28 


20 


Timing belt tensioner 


31 


22 


Tensioner arm bracket 


31 


22 


Camshaft sprocket 


101 


73 


Rear timing belt cover 


9.6 


6.9 


Cooling system components 


Water pump 


12 


I 9 


Thermostat housing 


22 


16 
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11D-7 



Items 


Nm 


ft. lbs. 


Engine coolant temperature sensor 


7 


5 


Fuel and emission control parts 


EGR tube 


11 


8 


EGR valve 


22 I 


16 


Intake manifold 










Intake manifold air temperature sensor 


7 


i ■ — . 

-5: «m 


Manifold absolute pressure sensor 


2 


1 . 4 


Intake manifold 


23 


1 7 


Exhaust manifold 


Exhaust manifold 






23 


17 


Camshaft and cam follower 


Cvlinder head cover 


12 


9 


Bearing head cover 


No. 2, 3, 4, 5 


12 


9 




No. 1, 6 


28 


20 , 


Cvlinder head and valve 










Cylinder head bolt 




Long bolt 


87 +1/4 turn 


48 + 1/4 turn 






Short bolt 


28 + 1/4 turn 


20 + 1/4 turn ; 


Oil pan and oil pump 


Oil filter 


21 


15 


Adapter 


55 


40 


Oil pan 


12 


9 i 


Oil pick-up tube 


2 8 


20 


Oil pump 


23 


17 


Oil pump 


Relief valve retaining cap 


54 


39 , 


Oil pump cover 




12 | 


9 


Piston, connecting rod and cylinder block 


Connecting rod cap bolt 


27 +1/4 turn 


20 + 1/4 turn 


Knock sensor 






10 


7 i 



SEALANTS 





Specified sealant 


Engine coolant temperature sensor 


Loctite 24200 or equivalent 


Thermo switch 


Loctite 24200 or equivalent 


Camshaft bearing cap No.1,No.6 


Loctite 51817 or equivalent 


Oil pump 


Loctite 51817 or equivalent 


Bed plate to oil pan gasket 


Loctite 18718 or equivalent 


Oil pressure switch 


Loctite 24200 or equivalent 


Bed plate to cylinder block 


Loctite 19614 or equivalent 
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FORM-IN-PLACE GASKETS 11301810019 

There are numerous places where form-in-place gaskets are used on the engine. Care must be taken 
when applying form-in-place gaskets to assure obtaining the desired results. Bead size, continuity, 'and 
location are of great importance. Too thin a bead can result in leakage while too much can result' in 
spill-over which can break off and obstruct fluid feed lines. A continuous bead of the proper width is 
essential to obtain a leak-free joint. 

GASKET DISASSEMBLY 

Parts assembled with form-in-place gaskets may be disassembled without unusual effort' In some Instances, 
it may be necessary to lightly tap the part with a mallet or other suitable tool to break the seal between 
the mating surfaces. A flat gasket scraper may also be lightly tapped into the joint but care must be 
taken not to damage the mating surfaces. 

SURFACE PREPARATION 

Scrape clean or wire brush all gasket surfaces removing all loose material. Inspect stamped parts to 
assure gasket rails are flat. Flatten rails with a hammer on a flat plate if required. Gasket surfaces 
must be free of oil and dirt. Make sure old gasket material is removed from blind attaching holes. 

FORM-IN-PLACE GASKET APPLICATION 

Assembling parts using a form-in-place gasket requires care but it's easier than using precut gaskets. 
Gasket material should be applied sparingly 1 mm (.040 inch.) diameter or less of sealant to one gasket 
surface, Be certain the material surrounds each mounting hole. Excess material can easily be wiped 
'off. Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended 
during assembly, to prevent smearing the material off location. 

Loctite 18718 gasket material or equivalent should be applied in a continuous bead approximately 3 
mm (.120 inch.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 
mm (1/8 or 1/4 inch.) drop is placed in the center of the gasket contact area. Uncured sealant may 
be removed with a shop towels. Components should be torqued in place while the sealant is ItHl wet 
to the touch (within 10 minutes). The usage of a locating dowel is recommended during assembly to 
prevent smearing of material off location. 

MOPAR TORQUE CURE GASKET MAKER 

Mopar torque cure gasket maker is a unique anaerobic type gasket material to be used ONLY between 
the bedplate and engine block. The material cures in the absence of air when, torqued between two 
metallic surfaces. It will not cure if left in the uncovered tube. This anaerobic material is specially made 
to seal the area between the bedplate and cylinder block without disturbing the bearing' clearance or 
alignment of these components. - ■ ■ 
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SPECIAL TOOLS nao**** 



Tool 


Tool number and name 


Supersession 


Application 


8995057 


MB995057 

Removal 

crankshaft 

damper/sprocket 


6827-A 


Removal of ; crdnkshaf) dampei 
and crankshaft sprocket, 




MB995055 

Removal 
puller damper 


1026 


Removal of crankshaft damper. 




MB995035 

Installer 
crankshaft 

damper/sprocket 


C-4685-C 


Installation of crankshaft damper 
'and crankshaft sprocket. • 

■ 

1 — 




MB990767 

End yoke holder 


MB990767-01 


Holding camshaft sprocket when 
loosening or torquing bolt. 




MD99871 9 

Pin (2) 














Q 


MB995026 

Installer 

crankshaft 

sprocket 


6792 


Installation of crankshaft 
sprocket. 




MB995027 
Installer 
crankshaft 
sprocket 


6793 






MD99871 3 

Installer 
camshaft oil 
seal 




Installation of crankshaft seal. 




MB995022 

Installer 

crankshaft seal 


6780- 1 
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Tool 


Tool number and name 


Supersession 


Application ' 




MB995021 
Compressor valve 
spring adapter 


6779 


Compression of valve spring. 




MD998772 
Compressor valve 
spring 


MD998772-A 






MB995037 
Remover/ 
installer valve 
stem seal 


C-4745 


Removal of valve stem seal. 




MB995020 
Remover 

crankshaft seal 


6771 


Removal of crankshaft seal. 


/--V 


MB995059 


6926-1 


Installation of crankshaft oil seal 


€) 

B995059 










MB995060 


6926-2 




^^^^^ 8995060 
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ENGINE OVERHAUL <2.0L (420A)> - Generator 

GENERATOR us™*™ 

REMOVAL 

(1) Remove drive belt. 

(2) Remove generator. 

(3) Remove generator brace., 

(4) Remove bracket. I 




Adjusting 
screw 




Tension gauge 



INSTALLATION 

(1) Install bracket. 

(2) Install generator brace. 

(3) Install generator. 

(4) Install drive belt. 

(5) Loosen the generator pivot nut. 

(6) Loosen the lock nut. 



11301830015 



(7) Turn the adjusting screw to adjust the belt tension to 
the standard value. 

NOTE 

When installing a new belt, apply 310 N (70 lbs.) of tension 
for 5 minutes or more, and then apply the final tension. 

Standard value: 

Used belt 400-490 N (90-110 lbs.) 
New belt 490-712 N (110-160 lbs.) 

(8) Tighten the generator pivot nut. 
Tightening torque: 54 Nm (39 ft.lbs.) 

(9) Tighten the lock nut. 

Tightening torque: 61 Nm (44 ft.lbs.) 
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, PCV hoi 



Ignition coif 
pack fasteners 




IGNITION SYSTEM mom™ 

REMOVAL 

The electronic ignition coil pack attaches to the cylinder head 
cover. 

(1) Disconnect electrical connector from coil pack. 

(2) Remove coil pack mounting nuts. 

(3) Remove coil. 



(4) Remove spark plug cables. 



(5) 'Remove the spark plug using a quality socket with 'a 
rubber or foam insert. 

(6) Inspect the spark plug condition.. Refer to Spark Plug 
Condition in this section. 





(8) Loosen screw attaching target magnet to rear of camshaft. 
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ENGINE OVERHAUL <2.0L (420A)> - Ignition System 



INSTALLATION 

(1) Install crankshaft position sensor. 



11301880011 




(2) The target magnet has locating dowels that fit into off-set 
machined locating holes in end of the camshaft, install 
target magnet in end of camshaft. Tighten mounting 
screw to 3 Nm (2.2 ft.lbs.) torque. 

(3) Install camshaft position sensor. Tighten sensor mounting 
screws to 9 Nm (6.5 ft.lbs.) torque. 



(4) To avoid cross threading, start the spark plug into the 
cylinder head by hand. 

(5) Tighten spark plugs to 28 Nm (20 ft.lbs.) torque. 

(6) Install spark plug insulators over spark plugs. Ensure 
the top of the spark plug insulator seals the upper end 
of the spark plug tube. 




(7) Install ignition coil pack. 

Connect spark plug cables to coil pack. 

The coil pack towers are numbered with the cylinder 

identification. 
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ENGINE OVERHAUL <2.0L (420A)> - Ignition System 
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INSPECTION 11300170019 

SPARK PLUG CABLE 

(1) Resistance must be between 3,000 to 12,000 ohms per 
foot of cable. Replace any cable not within tolerance. 



Cylinders 

2( - 



Cylinders 




Check secondary 
resistance across 
coil towers 




CEN0O94 



IGNITION COIL 

(1) Measure the primary resistance of each coit. 'At the coil, 
connect an ohmmeter between the B+ pin and the pin 
corresponding to the cylinders in question. Resistance 
on the primary side of each coil should be 0.51 -0.61 
ohm. Replace the coil if resistance is not within tolerance. 



(2) Remove ignition cables from the secondary towers of 
the coil. Measure the secondary resistance of the coil 
between the towers of each individual coil. .Secondary 
resistance should be 11,500-1 3,500 ohms. Replace the 
coil if resistance is not within tolerance. 
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ENGINE OVERHAUL <2.0L (420A)> - Timing Belt 



TIMING BELT 11301860021 

REMOVAL 

Caution 

Camshaft or crankshaft should not be rotate after timing 
belt is removed. Damage to valve components may occur. 
Always align timing marks before removing timing belt. 



Special tool 
MB995057 
insert 



Special 
tool 

MB995055 




(1) Remove crankshaft damper bolt. Remove damper using 
Special Tool MB995055 and insert MB995057 or equiva- 
lent. 



CEN0130 




(2) Remove engine mount bracket. 



s 




Intake cam 
sprocket 



Tensioner 
pulley 

Timing belt 
tensioner 




Exhaust cam 
sprocket 



Idler 
pulley 

Water pump 
pulley 

CEN0O09 



(3) Remove front half of timing belt cover. 



(4) Align timing marks. Loosen timing belt tensioner screws 
and remove timing belt. 

(5) Remove tensioner pulley 

(6) Remove timing belt tensioner. 

(7) Remove tensioner arm bracket. 

(8) Remove idler pulley. 
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11D-17 



Tensioner 



Bench vise 




(9) When tensioner is removed from the engine* it is necessary 
to compress the plunger into the tensioner body. 

(10) Place the tensioner into a vise and slowly compress the 
plunger. 

Caution 

Index the tensioner in the vise the same Way it is 
installed on the engine. This is to ensure proper 
pin orientation when tensioner 'is installed on the 
engine. 



(ll)When plunger is compressed into the tensioner body 
install a pin through the body and plunger to retain plunger 
in place until tensioner is installed. ' ■ 



MD998719 




(12) Hold camshaft sprocket with Special Tools MB990767 
and MD998719 while removing bolt. 

(13) Remove support bracket. 




belt cover fasteners 



CEN0012 



(14)Remove rear timing belt cover fasteners. 
Remove cover. 




CEN0125 



(15)Remove camshaft seal. 
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ENGINE OVERHAUL <2.0L (420A)> - Timing Belt 



i Special tool 

MD998713 



CEN0014 





MD998719 

CEN0096 



T.D.C 

mark 




1/2 notch 

location CEN001S 




INSTALLATION 11301370017 

(1) Install camshaft seal into cylinder head using Special 
Tool MD998713 until flush with the head. 

NOTE 

Shaft seal lip surface must be free of varnish, dirt or 
nicks. Polish with 400 grit paper if necessary. 



(2) Install rear timing belt cover. 

Tighten fasteners to 9.6 Nm (6.9 ft.lbs.). 

(3) Install support bracket. 



(4) Install camshaft sprockets and tighten attaching bolts to, 
101 Nm (73 ft.lbs.)- 

(5) Install idler pulley. 

(6) Install tensioner arm bracket. 

(7) Install timing belt tensioner. 

(8) Install tensioner pulley. 



(9) Set crankshaft sprocket to TDC by aligning the sprocket 
with the arrow on the oil pump housing 



(10) Set camshafts timing marks together by aligning .notches 
on sprockets. 

(11) Move crankshaft to 1/2 notch before TDC. 
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ENGINE OVERHAUL <2.0L (420A)> - Timing Belt 



11D-19 



Tensioner 
pulley 



Torque in 
this direction 



Locking pin 
installed 
into the 
tensioner 



Tensioner 
fasteners 




CEN0017 




Crankshaft, 

itTDC 



i i 



belt in i 
his direction 

Start belt 

here 

CEN0018 



(12) lnstall timing belt. Starting at the crankshaft, go around 
the water pump sprocket, 'idler pulley, ramshaft sprockets 
and then around the tensioner pulley. 

(13) Move crankshaft sprocket to TDC to take up belt slack. 
Install tensioner to block but do not tighten fasteners. 

(14) Using a torque wrench on the tensioner pulley, apply 
28 Nm (20 ft.lbs.) of torque to tensioner/ 



(15) With torque being applied to the tensioner pulley move 
the tensioner up against the tensioner pulley bracket and 
tighten fasteners to 31 Nm (22 ft.lbs.)- 

(16) Pull tensioner plunger pin, Pretension is , correct when 
pin can be removed and installed. 

(17) Rotate crankshaft 2 revolutions and check the alignment 
of the timing marks. 




Timing belt 
inspection 
cover 
'astener 



Frontliming belt cover fasteners 




CEN0008 



Timing be lt inspec tion opening 




Camshaft timing mat 
should be together 



CEN0019 



(18)lnstall front timing belt cover. 



(19) Valve Timing Check; (timing belt cover installed), remove 
the inspection cover on timing belt cover. With number 
one cylinder at TDC, the timing marks on the camshaft 
sprocket should be aligned together. If marks are not 
aligned correctly, perform procedure again. 
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ENGINE OVERHAUL <2.0L f420A)> - Timiria Belt 



Engine mount 
bracket 



Fasteners 




(20)lnstall engine mount bracket. 

Tighten bolts to 41 Nm (30 ft.lbs.)- 



.6? 



M12- 1.75x150 mm boll, 
washer thrust bearing 
from special tool kit 
MB995035 




CEN0020 



(21)lnstall crankshaft damper using MB995035. ; 
Using Special Tools MB990767 and MD998719 to hold' 
damper, tighten crankshaft bolt to 62 Nm (45 ft.lbs.). 



TSB Revision 



S ''(ft 



ENGINE OVERHAUL <2.0L (420A)> - Cooling System Components 11 P-21 




Water 
pump 

CEN0021 



Water pipe 



Water 




Water pipe 



Water 
hose 



Water pipe 

CEN0022 



Overflow 
nipple 



Pressure cap 




Thermostat 
/ I housing 

Thermostat Gasket 



CEN0023 



COOLING SYSTEM COMPONENTS 

11301880010 

REMOVAL 

(1) Remove water pump attaching screws to engine. 



(2) Remove oil level gauge. 

(3) Remove exhaust manifold cover. 

(4) Remove water hose. 

(5) Remove water pipe. 

(6) Remove O-ring. 



(7) Remove thermostat housing bolts and housing. 

(8) Remove thermostat, discard gasket and clean both gasket 
sealing surfaces. 



(9) Remove engine coolant temperature sensor. 

(10) Remove thermo switch. 
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11 D-22 ENGINE OVERHAUL <2.0L (420A)> - Cooling System Components 



INSTALLATION 11301900013 

(1) Install thermo switch. 

(2) Install engine coolant temperature sensor, lighten sensor 
to 7 Nm (5 ft.lbs.) torque. 




(3) Place a new gasket (dipped in clean water) on water 
box surface, center thermostat in water box on gasket. 
Place housing over gasket and thermostat; making sure 
thermostat is in the thermostat housing. Bolt housing 
to water box. Tighten bolts to 22 Nm (16 ft.lbs.). 



(4) Install O-ring. 

(5) Install water pipe. 

(6) Install water hose. 

(7) Install exhaust manifold cover: 

(8) Install oil level gauge. 



Impeller 



Pump body 




O-ring 



CEN0024 



(9) Install new O-ring gasket in water pump body O-ring 
groove. 

Caution 

Make sure O-ring is properly seated in water pump 
groove before tightening screws. An improperly 
located O-ring may cause damage to the O-ring and 
cause a coolant leak. 

(10) Assemble pump body to block and tighten screws to 12 
Nm (9 ft.lbs.) 

(11) Rotate pump by hand to check for freedom of movement. 



INSPECTION 11301890013 

Replace water pump body assembly if it has any of these 
defects: 

(1) Cracks or damage on the body. 

(2) Coolant leaks from the shaft seal, evident by coolant 
traces on the pump body. 

(3) Loose or rough turning bearing. 

(4) Impeller rubs either the pump body or the engine block. 

(5) Impeller loose or damaged. 

(6) Sprocket or sprocket flange loose or damaged. 
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EGR 
valve 




/// 
Solenoid 



EGR 
valve 




CEN0026 




Throttle 
position 
sensor 

Idle 
air 

control 
motor 



CEN0027 



FUEL AND EMISSION CONTROL PARTS 

11301910016 

REMOVAL 

(1) Remove screws attaching EGR tube to intake manifold. 



(2) Remove EGR valve mounting screws. Remove EGR 
valve and transducer. 



(3) Disconnect purge hose from throttle, body. 

(4) Remove throttle body mounting bolts. Remove throffle 
body. 

(5) Remove gaskets. Clean gasket mating surfaces. 

(6) Release fuel system pressure. Refer to Fuel. System 
Pressure Release procedure in this section.. 



(7) Remove fuel rail mounting screws. Access screws through 
the space between the intake manifold plenum runners. 




(8) Lift rail off of intake manifold. Cover the fuel injector 
openings in the intake manifold. 

(9) Remove fuel injector retainer. 

(10) Pull injector out of fuel rail. Replace fuel injector O-rings. 
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11 D-24 ENGINE, OVERHAUL <2.0L (420A)> - Fuel and Emission Control,, Parts 



INSTALLATION 11301920019 

(1) Apply a light coating of clean engine,, oil to the upper 
O-ring. 

(2) Install injector in cup on fuel rail. 

(3) Install retaining clip. 

(4) Apply a light coating of clean engine oil to 'the -O-ring 
on the nozzle end of each injector. 

(5) Insert fuel injector nozzle into openings in intake manifold. 
Seat the injectors in place. Tighten -fuel rail mounting 
screws. 

(6) Connect fuel supply tube to fuel rail. 

(7) Install throttle body and new gasket on intake manifold. 
Tighten mounting bolts. 




(8) Connect purge hose nipple on throttle body. 

(9) Loosely install EGR valve with a new. gasket. Install 
new gasket between EGR tube and EGR valve. 

(10) Finger tighten EGR tube fasteners. 

(11) Tighten EGR valve mounting screws to 22 Mm (16 ft.lbs.) 

torque. 

(12) Tighten EGR tube fasteners to 1 1 Nm (8 ft.lbs.) torque. 

(13) Connect vacuum supply tube to solenoid.; 
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INTAKE MANIFOLD 11301.30012 

REMOVAL J 

(1) Remove intake air temperature sensor. 



Intake 
manifold 
plenum 




(2) Remove manifold absolute pressure (MAP) sensor mount- 
ing screws. 

(3) Remove manifold absolute pressure (MAP) sensor. 



EGR tube 




Attaching screws cenowo 



(4) Remove intake manifold stay. 

(5) Remove EGR tube fasteners from the intake manifold 
and valve. Remove tube from engine. 

(6) Remove vacuum hose and electrical connection from in- 
take manifold. 

(7) Remove attaching screws from engine and remove intake 
manifold from engine. | 
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ENGINE OVERHAUL <2.0L (420A)> - Intake Manifold 



EGR tube 




Attaching screws cenooto 



INSTALLATION 11661966616 

(1) Install new manifold gasket. DO NOT APPLY SEALER. 

(2) Set manifold in place. Tighten retaining fasteners, starting 
at center and progressing outward in both directions to 
23 Nm (17 ftlbs.). Repeat this procedure until all fasteners 
are at specified torque. 



(3) Install vacuum hose and electrical' connection from intake 
manifold. .. .. . , • ■ 

(4) Install new EGR tube gaskets at the intake manifold and 
valve. ?■ ' ' V 

(5) Install EGR tube and tighten fasteners to 8 Nm (6 ft.lbs.). 

(6) Install intake manifold stay. ■ j* >• 




(7) Insert sensor into intake manifold while making sure not 
to damage O-ring seals. 

(8) Tighten mounting screws to 2 Nm (1 .4 ft.lbs.) torque. 



(9) Install manifold air temperature sensor. Tighten sensor 
to 7 Nm (5 ft.lbs.) torque. 



CLEANING AND INSPECTION 1130194001S 

(1) Discard gasket and clean gasket surfaces of manifold. 

(2) Test manifold gasket surfaces for flatness with straight 
edge. Surface must be flat within 0.15 mm per 300 mm 
of manifold length. 

(3) Inspect manifold for cracks or distortion. Replace manifold 
if necessary. 
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ENGINE OVERHAUL <2.0L (420A)> - Exhaust Manifold 11 D-27 



EXHAUST MANIFOLD 

REMOVAL 




CEN0032 



Fasteners 




CEN0032 



INSTALLATION 11301*0017 

(1) Install new manifold gasket. DO NOT APPLY-SEALER. 

(2) Set exhaust manifold in place. Tighten retaining nuts 
and bolt, starting at center and progressing outward-' in 
both directions to 23 Nm (17 ft.lbs.) torque. Repeat this 
procedure until all fasteners are at specified torque. 

(3) Install exhaust manifold heat shield, , : 

(4) Install oil level gauge. 4 - 



CLEANING AND INSPECTION 11301970014 

(1) Discard gasket and clean all gasket surfaces of manifolds 
and cylinder head. 

(2) Test manifold gasket surfaces for flatness with straight 
edge. Surface must be flat within 0.15 mm per 300 mm 
(.006 in. per foot) of manifold length. 

(3) Inspect manifolds for cracks or distortion. Replace man- 
ifold if necessary. 
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11D-28 ENGINE OVERHAUL <2.0L (420A)> - Camshaft and Cam Follower 



One piece rubber gasket Baffle 




5 \^/ 8 

Spark plug well gaskets CEN0033 



Front 




CEN0034 



Remove outside bearing caps first 




I \\ ij'||uEN0035 



CAMSHAFT AND CAM FOLLOWER 



11301990010 



REMOVAL 

(1) Remove the cylinder head cover fasteners. 

(2) Remove cylinder head cover from cylinder head. 



•* ! to , 



(3) Bearing caps are identified for location. Remove the 
outside bearing caps first. 



(4) Loosen the camshaft bearing cap attaching fasteners 
in sequence shown in one camshaft at a time. 

Caution 

Camshafts are not interchangeable. The exhaust cam 
number 6 bearing journal is wider. 



(5) Identify the camshafts before removing from the head. 
The cams are not interchangeable. 

(6) Remove cam follower assemblies from, cylinder head. 
Keep the cam followers in the order they have been 
removed from the head for reassembly.'' 

(7) Mark hydraulic lash adjusters for reassembly in their origi- 
nal positions. 

Lash adjusters are serviced as an assembly. 



CLEANING .11302000019 

Before installation, clean cylinder head and cover mating sur- 
faces. Make certain the rails are flat. 
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INSTALLATION 1130202001s 

(1) Install hydraulic lash adjuster assembly making, lure that 
adjusters are at least partially full of Oil. This is indicated 
by little or no plunger travel .when the lash adjuster is 
depressed. '**". . 4 




^ — 

CEN0039 



7J_E1 UJ3H5X9 




Front bearing cap (No. t cap) 



5) 



I 



/ 1 .5 mm (.060 in.) 
m \ diameter bead" of 
Or,! Loctite 51817 

p) 



Left rear bearing cap (N0.6 cap) CEN0O41 



(2) Lubricate with clean oil and install cam follower assemblies 
in their original position on the hydraulic adjuster and 
valve stem. 



Caution 

Piston should NOT be at top dead center when instal- 
ling the camshaft. 

(3) Lubricate bearing journals and cams with clean oil and 
install the camshafts. Install right and left camshaft bearing 
caps No. 2 thru No. 5 and right N0.6. Tighten M6 fasteners 
to 12 Nm (9 ft.lbs.) in sequence shown in the figure. 



(4) Apply Loctite 51817 to No. 1 and No. 6 bearing caps. 
Install bearing caps and tighten M8 fasteners to 28 Nm 
(21 ft.lbs.). 

(5) Bearing end caps must be installed before seals can 
be installed. 

(6) Install timing belt, sprockets and timing covers. Refer 
to "Timing belt". 

Caution 

Do not allow oil or solvents to contact the timing 
belt as they can deteriorate the rubber and cause 
tooth skipping. 

(7) Install new cylinder head cover gaskets. 

(8) Apply Loctite 18718 at the camshaft cap corners and 
at the top edge of the 1/2 round seal. 
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One piece rubber gasket 
6 ' 



Baffle 




5 \^// 8 

Spark plug well gaskets CEN0033 



(9) Install cylinder head cover assembly to head and tighten 
fasteners in sequence shown in the figure. Using the 
3 step torque method: 

Step 1 Tighten all fasteners to 4.5 Nm (3.3 ft.lbs.) 
Step 2 Tighten all fasteners to 9.0 Nm (6.5 ft.lbs.) 
Step 3 Tighten all fasteners to 1 2 Nm (9 ftJbs.) 
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Unworn area -mike here 

A _Wearzone 
yjv -mike here 
' \ Bearing 




Actual wear 

Bearing 
journal 



Lobe journal-' I 



CEN0036 



INSPECTION 
CAMSHAFT 

(1) Inspect camshaft bearing journals for damage and bind- 
ing. 

If journals are binding, also check the cylinder head bear- 
ing surface for damage, and check the camshaft bearing 
oil feed holes in the cylinder head for clogging. 

(2) Check the cam surface for abnormal wear and damage. 
Replace if defective. Also measure the cam height and 
replace if out of limit. 

Standard value: 0.0254 mm (.001 in.) 

Limit: 0.254 mm (.01 in.) 

To measure cam lobe wear, measure lobe diameter in 
two places at the largest diameter .(over the nose). Take 
first reading with micrometer in unworn area 'at the edge 
of the lobe. Take second reading in the worn area where 
cam follower contacts the lobe. Subtract second reading 
from the first. The difference is the cam lobe 'wear. 



Tip 










Lash adjuster 
^N. pocket 




Roller 


CEN0037 



CAM FOLLOWER 

(1) Inspect the cam follower assembly for wear or damage. 
Replace as necessary. ? 



CAMSHAFT END PLAY 

(1) Oil. camshaft journals and install camshaft without cam 
follower assemblies. Install rear cam caps and tighten 
screws to specified torque. 

(2) Using a suitable tool, move camshaft as far rearward 
as it will go. 




(3) Zero dial indicator. 

(4) Move camshaft as far forward as it will go. 
End play standard value: 0.15 mm (.006 in.) 
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CYLINDER HEAD A N D 

REMOVAL 

(1) Remove cylinder head bolts. < 



Valve spring compressor 
MD998772 




V W cmmm_ 



Valve seal .. , 
MB995037 tool Valve 
stem 




(2) With cylinder head removed, compress valve springs using 
Special Tool MD998772 or equivalent. 



(3) Rerriove valve retaining locks, valve spring retainers and 
valve- spring. 

(4) Remove valve stem seal/valve spring seat by using Spe- 
cial Tool MB995037 or equivalent. ^ 

(5) Before removing valves, remove any burfS from valve 
stem lock grooves to prevent damage to the valve guides. 
Identify valves to' insure installation In original location. 



CLEANING ii30204ooii 

CYLINDER HEAD 

Caution 

Be careful not to gouge or scratch the aluminum head 
sealing surface. 

(1) Remove all gasket material from cylinder head and block. 



VALVE ASSEMBLY 

J y J 

(1) Clean all valve guides, valves and valve spring assemblies 
thoroughly with suitable cleaning solution before reassem- 
bling. V 

' ' . :l 
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^^noP" ^ 0 ^* - Valve retaining locks 
Valve spring 




CEN0050 



Valve spring compressor 
MD998772 




CfN0O97 



INSTALLATION iiimmom 

(1) Coat valve stems with clean engine oil and insert them 
in cylinder head: 

(2) If valves or seats have been reground,! chec* valve tip 

height (A). 

Make sure of measurements from cylinder head surface 
to the top of valve stem. 

(3) Install valve seal/spring seat assembly over valve cjuides 
on all valve stems. Ensure that the garter spring is intact 
around the top of the rubber seal. Install vafve'springs, 
valve retainers. 



(4) Compress valve springs with a valve spring compressor. 
Install locks and release tool. 



(5) Before installing the bolts, the threads should be oiled 
with clean engine oil. 
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I Location of 110 mm (4.330 in.) short bolts, 



CEN0052 



(6) Tighten the cylinder head bolts in the sequence shown 
in the figure. 

Using the 4 step torque turn method, tighten according 
to the following values: 

Step 1 

Tighten center fasteners 1 thru 6 to 33 Nm (24 
ft.lbs.), then outer fasteners 7 thru 10 to 26 Nrri 
(20 ft.lbs.) 
Step 2 

Tighten center fasteners 1 thru 6 to 67. Nm (46 
ft.lbs.), then outer fasteners' 7 thru 10 to 28 Nm 
(20 ft.lbs.). 
Step 3 

Tighten center fasteners 1 thru 6 to 67 Nm (46 
ft.lbs.), then outer fasteners 7 thru 10 to 28 Nm 
(20 ft.lbs.). 
Step 4 

Turn all fasteners 1 thru 10 1/4 turn (90 degrees). 
Do not use a torque wrench for this step. 
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INSPECTION 11390790119 
CYLINDER HEAD 

(1) Check the cylinder head gasket surface for flatness by 
using a straightedge and feeler gauge. 

Limit: 0.1 mm (.004 in.) 



VALVE 

(1) Clean valves thoroughly and discard burned, warped and 
cracked valves. 

(2) Measure valve stems for wear. 

(3) If valve stems are worn more than 0.05 mm (.002 in.), 
replace valve. 

Standard value: 

Intake 5.934-5.952 mm (.233 -.234 in.) 
Exhaust 5.906-5.924 mm (.233-.233 in.) 



VALVE GUIDES 

(1) Remove carbon and varnish deposits from inside of valve 
guides with a reliable guide cleaner. 



Top 

Middle 
Bottom 




Cut away view 
of valve guide 
measurement 
locations 



CEN0045 



(2) Using a small hole gauge and a micrometer, measure 
valve guides in 3 places top, middle-and bottom. Replace 
guides if they are not within specification. 

Standard value: 

Intake 0.048-0.066 mm ( 001 9 -.0026 In.) 
Exhaust 0.074-0.094 mm (.0029-.0037 in.) 

Limit: 

Intake 0.076 mm (.003 in.) 
Exhaust 0.101 mm (.004 in.) 



Tester valve 
spring 




CEN0046 



TESTING VALVE SPRINGS 

(1) Whenever valves have been removed for inspection, re- 
conditioning or replacement, valve springs should be 
tested. As an example, the compression length of the 
spring to be tested is 33.34 mm (1.313 in.). 
Turn table of Tool until surface is in line with the 33.34 
mm (1.313 in.) mark on the threaded stud and the zero 
mark on the front. Place spring over stud on the table 
and lift compressing lever to set tone device. Pull on 
torque wrench until ping is heard. Take reading on torque 
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wrench at this instant. Multiply this reading by two. This 
will give the spring load at test length. Fractional measure- 
ments are indicated on the table for finer adjustments. 
Refer to specifications to obtain specified height and allow- 
able tensions. Discard the springs that dp not meet specifi- 
cations, a a 

Standard value: 

Free length 46 mm (1.811 in.) 

Spring tension 

Valve closed 246-270 N/38.0 m i n 

(50-60 lbs/l.496 in.) 
Valve open 459-611 N/29.3 mm 

(123-137 lbs/1.153 in.) 

(2) inspect each valve spring for squareness with a steel 
square and surface plate, test springs from both ends. 
If the spring is more than 1.5 mm (.06 in.) out of square, 
install a new spring. 



REFACING VALVES AND VALVE SEATS 

(1) The intake and exhaust valve seats and valve face have 
a 45 degree angle. 



Exhaust valve 



T 



Valve 



Margin -^T^ Face Stem retainer 
£?C I groove , 

I f S— TT * ± 



Intake valve 



CENO047 



(2) Inspect the remaining margin after the valves are refaced. 
Exhaust valves with less than 0.95 mm (.0037 in.) margin 
and intake valves with less than 1.05 mm (.0413 in.) 
margin should be discarded and replaced. 



Standard value: 



Face Angle 

Intake and Exhaust 45-45.5° 

Head Diameter 

Intake 34.67-34.93 mm (1.364-1.375 in.) 
Exhaust 30.37-30.63 mm (1.1 95-1.205 fn.) 
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Length (Overall) 
Intake 111.49-111.99 mm (4.389-4.499 in.) 
Exhaust 109.59-110.09 mm (4.314-4.334 in.) 

Stem Diameter 

Intake 5.934-5.952 mm (.233-.234 in.) 
Exhaust 5.906-5.924 mm (.233-.233 in.) 

Valve Margin 

Intake 1.285-1.615 mm (.050 -.063 in.) 
Exhaust 0.985-1.315 mm (.038-.051 in.) 



(3) When refacing valve seats, it is important that the correct 
size valve guide pilot be used for reseating stones.,. A 
true and complete surface must }be ctrtained^ * '-■ 




(4) Measure the concentricity of valve seat using a valve 
seat dial indicator. Circular runout should not exceed. 

Limit: 

0.05 mm (.002 in.) Indicator reading. 




A- Seat width (intake and exhaust 0.9 to 1 .3 mm 
(.035 to .051 in.) 

B- Face angle (intake & exhaust: 45° -45.5°) 
C-Seat angle (intake & exhaust: 44.5°-45° ) 
D-Seatcontactarea CEN0048 



(5) Inspect the valve seat with Prussian blue to determine 
where the valve contacts the seat. 
To do this, coat valve face LIGHTLY with Prussian blue 
then set valve in place. Rotate the valve with light pressure. 
If the blue is transferred to the center of valve face, contact 
is satisfactory. If the blue is transferred to top edge of 
the valve face, lower valve seat with a 15 degree stone. 
If the blue is transferred to the bottom edge of valve 
face raise valve seat with a 65 degree stone. 



Intake valve seat diameter 
34.50 mm (1.358 in.) 

Exhaust valve seat diameter 
29.50 mm (1.161 in.) 

Valve seats which are worn or burned can be reworked 
if correct angle and seat width are maintained. Otherwise, 
cylinder head must be replaced. 
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(6) When seat is properly positioned, the width of intake 
and exhaust seats should be 0.9 to 1.3 mm (.035 to 
.051 in.). 



Garter 
spring 
Valve 




Cylinder 

head 

surface 



/ 



CEN0049 



(7) Check valve tip to spring seat dimensions A after grinding 
the valve seats or faces. Grind valve tip until dimesion 
A is equal to 47.99 mm (1.889 in.) for exhaust valve 
and 48.04 mm (1.891 in.) for intake valve over spring 
seat when installed in the head. 
The valve tip chamfer may need to be reground to prevent 
seal damage when the valve is installed. 



(8) Check the valve spring installed height B after refacing 
the valve and seat. Make sure measurements are taken 
from top of spring seat to the bottom surface of spring 
retainer. 

If height is greater than 38.00 mm (1 .496 in.), install a 
0.762 mm (.030 in.) spacer in head counterbore under 
the valve spring seat to bring spring height back within 
specification. 
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OIL PAN AND OIL PUMP 



11302060017 



REMOVAL 

(1) Remove flywheel 

(2) Remove rear plate. 

(3) 'Remove oil filter. 

(4) Remove adapter. 



or drive plate: 



(5) Drain engine oil and remove oil pan. 

(6) Clean oil pan and all gasket surfaces. 

(7) Remove oil pick-up tube. 




Special 
tool 

MB995020 



CEN0054 



(8) Remove crankshaft sprocket using Special Tool, 
MB995027. 

Caution 

Do not nick shaft seal surface or seal bore. 



(9) Use Tool MB995020 to remove front, crankshaft oil seal. 
Be careful not damage the seal surface of cover. , r . 



(10)Remove oil pump. 
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O-ring 
counterbore 




CEN0O55 



INSTALLATION 11302070010 

(1) Apply Loctite 51817 to oil pump as shown in the figure. 
Install oil-ring into the counter bore on the oil pump body 
discharge passage. 

(2) Install oil pump slowly onto crankshaft until seated to 
engine 'block. Tighten fasteners to 23 Nm (17 ft.lbs.). 



(3) Install new seal by using Tool MB995022. 




CEN0056 



M12-1.75x150mmbolt, 
washer and thrust bearing from 
special tool kit MB995035 
and tool MB995026 




CEND057 



(4) Place seal into opening with seal spring toward the inside 
of engine. Install seal until flush with cover. 

(5) Install crankshaft sprocket using M1 2-1 .75x150 mm 
bolt, washer and thrusl.hearina, from Special 'Tool Kii 
MB995035 and Tool MB99f " L 



(6) Install oil pick-up tube. 
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Place a 1/8 inch bead 
of sealer at the parting 
line of the oil pump to 
engine block 




PW 1 



CEN0058 



Sealer 



Oil pick-up tube 




Oil pan 

gasket CEN0059 



Locating 
1 1 -v . {/ roll pin 


O-ring ' ^ i ^^t_nf m 






k 

Oil filter 

adapter 


I 


i 
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Oil filter 
wrench 



Oilfilter - 




Locate wrench band 
at base of filter 



CEN0061 



(7) Apply Loctite 18716 or equivalent at the oil pump to engine 
bed plate parting line. 



(8) Install the oil pan gasket to the bed plate. Use Mopar 
Silicone Rubber Adhesive Sealant or equivalent to hold 
in place. 

(9) Install oil pan and tighten the screws to 1 2 Nm (9 ft.lbs.). 



(lO)Ensure O-ring is in the groove on adapter. Align roll 
pin into engine block and tighten assembly to 55 Nm 
(40 ft.lbs.). 



Caution 

When servicing the oil filter avoid deforming the filter 
can by installing the remove/install tool band strap 
against the can-to-base lockseam. The lockseam join- 
ing the can to the base is reinforced by the base 
plate. 



(11) Lubricate new filter gasket and install it on filter. 

(12) Check filter mounting surface. The surface must be 
smooth, flat and free of debris or old pieces of rubber. 

(13) Screw filter on until gasket contacts base. Tighten to 
3/4 turn or Torque to 21 Nm (1 5 ft.lbs.). 

(14) lnstall rear plate. 

(15) lnstall flywheel or drive plate. 
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Retainer 
cap 



Gasket 



Sprimg ■ 



Relief 0 

valve" ^ 




Oil pump 
body 
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Inner 
rotor 



Oil pump body 



Outer 
rotoi 




Oil pump cover 
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OIL 



PUMP 



11302080013 



DISASSEMBLY 

(1) To remove the relief valve,' proceed as follows: 

(a) Remove the threaded plug and gasket from the oil 
pump. " ' • 

Caution 

Install oil pump pressure relief valve as shown 
in the figure, or serious damage may occur. 

(b) Remove spring and relief valve. 

(2) Remove oil pump cover screws, and lift off cover. 

(3) Remove pump rotors. 



REASSEMBLY 11302090016 

(1) Assemble pump, using new parts as required. 

Install the inner rotor with chamfer, facing the cast, iron 
oil pump cover. 



(2) Tighten cover screws to 12 Nm (9 ft.ibs.)- 

(3) Install relief valve, spring, gasket and cap. Tighten cap 
to 54 Nm (39 ft.ibs.) > 

(4) Prime oil pump before installation by filling rotqr cavity 
with engine oil. 
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INSPECTION «302230012 

(1 ) Wash all parts in a suitable solvent and inspect carefully 
for damage or wear. 

(2) Mating surface of the oil pump should be smooth. Replace 
pump cover if scratched or grooved. 





CEN0065 




CEN0O66 




Outer 
rotor 



CEN0067 



(3) Lay a straightedge across the pump cover surface. If 
a feeler gauge of 0.076 mm (.003 in.) or more can be 
inserted between cover and straightedge, cover should 
be replaced. 

Limit: 0.076 mm (.003 in,) 



(4) Measure thickness and diameter of outer rotor. If outer 
rotor thickness measures 7.64 mm (.301 in.) or less, or 
if the diameter is 79.95 mm (3.148 in.) or less, replace 
outer rotor. 



(5) If inner rotor measures limit or less, replace inner rotor. 
Limit: 7.64 mm (.301 in.) 



(6) Slide outer rotor into pump housing, press to one side 
with fingers and measure clearance between rotor and 
housing. If measurement exceeds the limit, replace hous- 
ing only if outer rotor is in specification. 

Limit: 0.39 mm (.015 in.) 
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Inner rotor 




Retainer 
cap 

Spring 



Relief valvi 




Gasket 



Oil pump 

>dy 



body 
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(7) Install inner rotor into pump housing. If clearance between 
inner and outer rotors exceeds the limit, replace both 
rotors. 

Limit: 0.203 mm (.008 in.) 



(8) Place a straightedge across the face of the pump housing, 
between bolt holes. If a feeler gauge of 0.102 mm (.004; 
in.) or more can be inserted between rotors and the 1 
straightedge, replace pump assembly. 

Limit: 0.102 mm (.004 in.) 



(9) Inspect oil pressure relief valve plunger for scoring-and. 
free operation in its bore. Small marks may. be removed, 
with 400-grit wet or dry sandpaper. 



(10)The relief valve spring has a free length of approximately ' 
60.7 mm (2.39 in.). It should test between 80 -and 84 N 
when compressed to 40.5 mm (1.60 in.). , Replaj$ spring 
that fails to meet specifications. ■ l! 



(11) If oil pressure is low and pump is within specifications, 

inspect for worn engine bearings, or other reasons for 
oil pressure loss. ~ , 



ti I 



it si.' • 
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metal case Engine 
block 



Screwdriver 



Piston, Connecting Rod 4 H n AC 
ENGINE OVERHAUL <2.0L (420A)> - and Cylinder Block TW*5 

PISTON, CONNECTING ROD AND 

CYLINDER BLOCK 11302110026 
REMOVAL 

(1 ) insert a 3/16 flat bladed 'screwdriver between the dust 
lip and the metal case of the crankshaft seal. 
Angle the screwdriver through the dust lip against metal 
case of the seal. Pry out seal. / 

Caution 

Do not permit the screwdriver blade to contact 
crankshaft seal surface. Contact of the screwdriver 
blade against crankshaft edge (chamfer) is permitted. 

(2) Remove top ridge of cylinder bores with a reliable ridge 
reamer before removing pistons from cylinder block. 
Be sure to keep tops of pistons covered during this opera- 
tion. Mark piston with matching cylinder number. 




Engine block 
Rear 

crankshaft seal 
Pry in the 
direction 



Screwdriver 



Rear 

crankshaft seal 
dust lip CEN0131 




(3) Ensure connecting rods and connecting rod caps match 
and proper set for the cylinder number. Identify them 
if necessary. 



(4) Pistons and connecting rods must be removed from top 
of cylinder block. Rotate crankshaft so that each connect- 
ing rod is centered in cylinder bore. 



(5) Remove connecting rod cap bolts. Push each piston 
and rod assembly out of cylinder bore. 

Be careful not to nick crankshaft journals. 

(6) After removal, install bearing cap in the connecting 
orientation on the mating connecting rod. 
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DISASSEMBLY 11302120012 

(1 ) Separate piston from connecting rod by removing piston 
pin. 

(2) Using a suitable ring expander,, remove upper and inter- 
mediate piston rings. 




(3) Remove the upper oil ring side rail, lower oil ring side 
rail and then oil ring expander from piston. 

(4) Clean ring grooves of any carbon deposits. 
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Side rail end 
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REASSEMBLY 1130214001s 

(1) Install rings with manufacturer's I.D. mark facing up, to- 
ward the top of the piston. 

Caution 

Install piston rings in the following order: 

(a) Oil ring expander. 

(b) Upper oil ring side rail. 

(c) Lower oil ring side rail. 

(d) No. 2 intermediate piston ring. 

(e) No. 1 upper piston ring. 

(2) Install the side rail by placing one end between the piston 
ring groove and the expander. Hold end firmly and press 
down the portion to be installed until side rail is in position. 
Do not use a piston ring expander. 



(3) Install upper side rail first and then the lower side rail. 



No. 1 piston ring 

VP, 




Spacer 

extender 0( | rjng CENOOM 



Gap of lowejx^- C^s. No 1 
iderail C/^ >> r j nac 



side 



Front of engine 



V 



ring gap 



No, 2 rin g g a P Gap of 

^ — . — per sida rail 



and spacer ex 
pander gap 



up- 
rai 
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(4) Install No. 2 piston ring and then No. 1 piston ring. 



(5) Position piston ring end gaps as shown in the figure. 
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(6) Position oil ring expander gap at least 45 degrees from 
the side rail gaps but nof 'on the piston pin canter or 
on the thrust direction. Staggering ring gap is important 
for oil control. 
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INSTALLATION 1130215002s 

(1) Before installing pistons and connecting rod assemblies 
into the bore, be sure that compression ring gaps are 
staggered so that neither is in line with oil ring rail gap. 



Gap of lower^^" No - 1 

side rail /> C\.nnggap 



Front of engine 



V 



V 



No. 2 ring gap ^.^^ Gap of 

and spacer — 



expander gap 



upperside 

ra 'l CEN0087 




CEN0088 



o o. 




CEN0072 



(2) Before installing the ring compressor, make sure the oil: 
ring expander ends are butted and the rail gaps located! 
as shown in the figure. 



:»• i ' „ 



(3) Immerse the piston head and rings in clean engine oil, 
slide the ring compressor, over the piston. Be sure that 
position of rings does not change during this operation. 



(4) The arrow should face toward the front of the engine. 
Install the pistons. 



(5) Rotate crankshaft so that the connecting .rod journal is 
on the center of the cylinder bore. Insert rod and piston 
assembly into cylinder bore and guide rod over the crank- 
shaft journal. 
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(6) Tap the piston down in cylinder bore, using a hammer 
handle. At the same time, guide connecting rod into 
position on connecting rod journal. 




(7) Install connecting rod bearings selected based on the 
obtained connecting rod bearing clearance. 
(Refer to CONNECTING ROD BEARING CLEARANCE.) 
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(8) Install each bolt finger tight then alternately torque each 
nut to. assemble the cap properly. 

(9) Tighten the bolts to 27.0 Nm PLUS 1/4 turn (20 ft.lbs. 
PLUS 1/4 turn). Do not use a torque wrench for last 
step. 




CEN0090 



/ / 




Oil seal' CEN0132 



MB995059 
Oil seal 




M 8995060 

CEN0133 




MB995060 



i 



CEN0134 



(lO)Using a feeler gauge, check connecting rod' side clear-' 
ance. 

Standard value: 0.13-0.38 mm (.005-.015 in.) 
Limit 0.37 mm (.015 in.) 



Caution 

If burr'or scratch is present on the crankshaft edge 
(chamfer), cleanup with 400 grit sand paper to prevent 
seal damage during' installation of new' seal. 

NOTE 

When installing seal, no lube on seal is needed. 

(11) Place Special Tool MB995059 on crankshaft. This is a ! 
pilot tool with a magnetic base. 

(12) Position seal over pilot tool. Make sure you can read 
the words THIS SIDE OUT on seal. Pilot tool should 
remain on crankshaft during installation of seal. 

(13) Drive the seal into the block using Special Tool MB995060 
and handle C-4171 until the tool bottoms out against 
the block. 

Caution 

If the seal is driven into the block past flush, this 
may cause an oil leak. 
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INSPECTION 11302130015 
CYLINDER BLOCK 

(1) Clean cylinder block thoroughly and check all core hole 
plugs for evidence of leaking. 

(2) Examine block and cylinder bores for cracks or fractures. 



Front B 




CEN0074 




17.5 mm 
(.69 in.) 



CEN0075 



CYLINDER BORE 

(1) The cylinder walls should be checked for out-of-round 
and taper with Tool C-119 or equivalent The cylinder 
bore out-of-round is 0.051 mm (.002 in.) maximum, and 
cylinder bore taper is 0.051 mm (.002 in.) maximum. 

If the cylinder walls are badly scuffed or'scored, the cylin- 
der block should be rebored and honed, and new pistons 
and rings fitted. Whatever type of boring equipment is 
used, boring and honing should be closely coordinated 
with the fitting of pistons and rings so that specified clear- 
ances may be maintained. 

(2) Measure the cylinder bore at three levels in directions 
A and B. Top measurement should be 10 mm (.39 in.) 
down and bottom measurement should .be 10 mm (.39 
in.) up from bottom of bore. 

Standard value: 87.5 mm (3.445 in.) 



PISTONS 

(1) Piston and cylinder wall must be clean and dry. Piston 
diameter should be measured 90 degrees to piston pin 
at size location shown in the figure. Cylinder bores should 
be measured halfway down the cylinder bore and trans- 
verse to the engine crankshaft center line. Correct piston 
to bore clearance must be established in order to assure 
quiet and economical operation. 

Standard value: 0.012-0.044 mm (.0005-.001 7 in.) 

(2) Pistons and cylinder bores should be measured at normal 
room temperature, 21 °C. (70°F). 
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PISTON RING 

(1) Wipe cylinder bore clean. Insert ring and push down 
with piston to ensure it is square in bore. The ring gap 
measurement must be made with the ring positioning 
at least 12 mm (.47 in.) from bottom of cylinder bore. 
Check gap with feeler gauge. 

Standard value: 

Upper ring 0.23-0.52 mm (.009-.020 in.) 
Intermediate ring 0.49-0.78 mm (.019-.031 in.) 
Oil control ring 0.23-0.66 mm (.009 -.026 In.) 

Limit: 

Upper ring 0.8 mm (.031 in.) 
Intermediate ring 1.0 mm (.039 in.) 
Oil control ring 1.0 mm (.039 in.) 





(2) Check piston ring to groove side clearance. 

Standard value: 0.025-0.065 mm (.0010-. 0026 in.) 
Limit: 0.10 mm (.004 in.) , 



CRANKSHAFT MAIN BEARINGS 

The crankshaft is supported in five main bearings. All upper 
bearing shells in the crankcase have oil grooves. All lower 
bearing shells installed in the (bedplate) main bearing caps 
are plain. Crankshaft end play is controlled by a flanged bear- 
ing on the number three main bearing journal. 
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CONNECTING ROD BEARING CLEARANCE 

(1) Place a piece of Plastigage across the, entire width of 
the bearing shell in the bearing cap approximately 6.35 
mm off center and away -from the .oil hole. In addition, 
suspect areas can be checked, by placing Plastigage in 
the suspect area. 

(2) Before assembling the rod cap with Plastigage in place; 
'the crankshaft must be rotated until the connecting rod 
being checked starts moving toward the top of the engine., 
Only then should the cap be assembled and torqued 
to the specification. 

Do not rotate the crankshaft while assembling the cap 
or the Plastigage may be smeared, giving inaccurate re- 
sults. 

(3) Remove the bearing cap and compare the width of the 
flattened Plastigage with the metric scale provided on 
the package. 

Standard value: 0.026-0.059 mm (.001 -.0023 in.) 
Limit: 0.075 mm (.003 in.) 




Stretched 

bolt 



Threads are not straight on line 
Threads are straight on line 



Unstretched bolt 



CEN0051 



CONNECTING ROD BEARING CAP BOLT , 

(1) Since the connecting rod bearing cap bolts are torqued 
using a new procedure, they should be examined BE- 
FORE reuse. If the threads are necked' down, replace 
the bolts. ap 

(2) Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not contact, 
the scale, the bolt should be replaced. 
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CRANKSHAFT 11302,70017 
REMOVAL 

Procedures after removing crankshaft sprocket, oil pan, pis- 
tons and connecting rods. 

(1) Using Tool MB995022, remove front crankshaft oil seal. 
Be careful not to damage the seal surface of cover. 

(2) Pry out rear seal with screwdriver. Be careful not to nick 
or damage crankshaft flange seal surface or retainer bore. 



(3) Remove main bearing cap bedplate. 

(4) Remove bearing lower. 

(5) Remove crankshaft. 

(6) Remove bearing upper. 

(7) Remove knock sensor. 

8) Remove oil pressure switch. 

9) Remove oil level gauge (dipstick). 
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INSTALLATION 11302190020 

(1) Install oil level gauge (dipstick). t 

(2) Install oil pressure switch. v 



V i' 



(3) Install knock sensor. Tighten knock sensor to 10 Nm 
(7 ft.lbs.) torque. Over or under tightening effects knock 
sensor performance, possibly causing improper spark con- 
t r 0 I . 




CEN0080 



Oil grooves 




Upper 
bearings 



Lower 
bearings 



CEN0078 



Lubrication grooves 




Oil holes CEN0081 



(4) Select proper thickness main bearing shells by referring 
to CRANKSHAFT BEARING CLEARANCE. 



NOTE 

Upper and lower No. 3 bearing halves are flanged to 
carry the crankshaft thrust loads and are NOT interchange- 
able with any other bearing halves in the engine. Bearing 
shells are available in standard and the following under- 
sized: 

0.016 mm, 0.032 mm, 0.250 mm. 
Never install an undersize bearing that will reduce clear- 
ance below specifications. 



(5) Install the main bearing shells with the lubrication groove 
in the cylinder block. 
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NOTE 

All upper bearing shells in the crankcase have oil grooves. 
All lower bearing shells installed in the (bedplate) main 
bearing caps are plain. Crankshaft end play is controlled 
by a flanged bearing on the number three main bearing 
journal. 



(6) Make certain oil holes in block line up with oil hole in 
bearings and bearing tabs seat in the block tab slots. 

(7) Oil the bearings and, journals and install, crankshaft. ; 

Caution 

Do not get oil on bedplate mating surface. 

If may effect the sealer ability to seal the bedplate 

to cylinder block. 



— r y 




-/QV JO 




CEN0129 



(8) Apply 1 .5 to 2.0 mm (.059 to .078 in.) bead of Loctite 
19614 to cylinder block as shown hi the figure. 

(9) Install main bearing cap bedplate together with lower' 
bearing shells. 

Caution 

Use only the specified anaerobic sealer "on the 
bedplate or damage may occur to the engine. 



. t 
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(10)Before installing the bolts, the threads should be oiled 
with engine oil. 




(11) Install main bearing bedplate to engine block bolts (1 
thru 10) finger tight, then torque main bearing bolts to 
75 Nm (55 ft.lbs.) in sequence shown in the figure. 

(12) lnsjall main bearing bedplate to engine block bolts (A 
thru K) finger tight, then torque each bolt to 28 Nm (20 
ft.lbs.) in sequence shown in the figure. 



Crankcase 
baffle 

attaching nuts 




Crankc ase , 

baffle t "° I t 




CEN0127 



(13)lnstall crankcase baffle into the opening in the block. 
Attach baffle to main bearing cap fasteners. 
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Protector 



Seal 




Special 
tool 

MB99502i> 



CEN0056 



/ / 




Oil seal cenoi32 



MB995059 

n 

Oil seal 




• MB995060 
/ / CEN0133 




MB995060 



CEN0134 



(14)Place new front seal into opening with seal spring towards 
the inside of engine. Install seal by using Tool MB995022 
until flush with oil pump cover. 



Caution 

if burr or scratch is present on the crankshaft edge 
(chamfer), cleanup with 400 grit sand paper to prevent 
seal damage during installation of new seal. 

NOTE 

When installing seal, no lube on seal is needed. 

(15) Place Special Tool MB995059 on crankshaft. This is a 
pilot tool with a magnetic base. 

(16) Position seal over pilot tool. Make sure you can read 
the words THIS SIDE OUT on seal. Pilot tool should 
remain on crankshaft during installation of seal. 

(17) Drive the seal into the block using Special Tool MB995060 
and handle C-4171 until the tool bottoms out against 
the block. 

Caution 

If the seal is driven into the block past flush, this 
may cause an oil leak. 
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INSPECTION iiao2iaooio 

CRANKSHAFT MAIN JOURNALS 

(1) The crankshaft journals should be checked for excessive 
wear, taper and scoring. Limits of taper or out-of-round 
on any crankshaft journals should be held, to 0.025 mm. 
(.001 in.). Journal grinding should not exceed 0.305 mm 
(.012 in.) under the standard journal' diameter. Do NOT 
grind thrust faces of Number 3 majn journal. Do NOT 
nick crank pin or journal fillets. After grinding, remove 
rough edges from crankshaft oil holes and clean out all 
passages. > 

Caution 

With the nodular cast iron crankshafts used it is impor- 
tant that the final paper or cloth polish after any journal 
regrind be in the same direction as normal rotation' 
in the engine. 
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CRANKSHAFT BEARING CLEARANCE 

(1) The. total: clearance of the main bearings can only be 
determined by removing the weight of the crankshaft. 
This is accomplished by having the engine turned upside 
down on the engine stand. This will remove all the crank- 
shaft weight off the bearing surface. 

(2) Place, a piece of Plastigage across the entire width of 
the bearing shell in the bedplate approximately 6.35 mm 
(.25 in.) off center and away from the oil holes. In addition, 
suspect areas can be checked by placing the Plastigage 
in the suspect area. 

Torque the bedplate bolts of the bearing being checked 
to the proper specifications. 

Caution 

Do not rotate crankshaft, or the Plastigage may be 
smeared. 

(3) Remove the bedplate and compare the width of the flat- 
tened Plastigage with the metric scale provided on the 
package. 

Standard value: 0.022-0.062 mm (.0009-.0024 in.) 




Stretched 
bolt 



Threads are not straight on line 

Threads are straight on line 

=4- 



Unstretched bolt 
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CEN0079 



MAIN BEARING BOLTS 

(1) Since the main bearing bolts are torqued using a new 
procedure, they should be examined BEFORE reuse. 
If the threads are necked down, replace the bolts. 

(2) Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not contact 
the scale, the bolt should be replaced. 



CHECKING CRANKSHAFT END PLAY 

(1) Mount a dial indicator to front of engine, locating probe 
on nose of crankshaft. 

(2) Move crankshaft all the way to the rear of its travel using 
a lever inserted between a main bearing cap and a crank- 
shaft cheek, using care not to damage any bearing sur- 
face, Do not loosen main bearing cap. 

(3) Zero the dial indicator. 

(4) Move crankshaft all the way to the front and read the 
dial indicator. 

Standard value: 0.09-0.24 mm (.0035-.0094 in.) 
Limit: 0.37 mm (.015 in.) 

(5) Replace No. 3 main bearing if limit is exceeded and re- 
measure. 

(6) Replace crankshaft if limit is still exceeded. 
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OPTIONAL CRANKSHAFT END PLAY CHECK 

(1) Move crankshaft all the way to the rear of its travel using 
a lever inserted between a main bearing cap and a crank- 
shaft cheek, using care not to damage any bearing sur- 
face. Do not loosen main bearing cap. 

(2) Use a feeler gauge between number three thrust bearing 
and machined crankshaft surface to determine end play. 



TSB Revision 



V 



ENGINE <2.4L> 



CONTENTS 



CAMSHAFT AND CAMSHAFT OIL 
SEAL 



21 



CRANKSHAFT FRONT OIL SEAL 26 

CRANKSHAFT PULLEY 20 

CRANKSHAFT REAR OIL SEAL 27 

CYLINDER HEAD GASKET 29 

ENGINE ASSEMBLY 15 

GENERAL INFORMATION 2 

OIL PAN AND OIL SCREEN 24 

ON-VEHICLE SERVICE 7 

Basic Idle Speed Adjustment 
Refer to GROUP 13A 



11109000207 

.^r niv ■■■ 



Compression Pressure Check ....11 

Curb Idle Speed Check ••• 10 

Drive Belt Tension Check and 

Adjustment 7 

Idle Mixture Check 10 

Ignition Timing Check 9 

Lash Adjuster Check 13 

Manifold Vacuum Check 12 

SEALANTS 3 

SERVICE SPECIFICATIONS . $ 

SPECIAL TOOLS 4 

TIMING BELT 35 

TIMING BELT B 39 

TROUBLESHOOTING .................... ■ ■ ■ 6 



11E-2 



ENGINE <2.4L> - General Information 



GENERAL INFORMATION 1110001014 



Items 






Specifications 


Type 


In-line OHV, SOHC 


Number of cylinders 


4 


Bore mm(in.) 


86.5(3.41) 


Stroke mm(in.) 






1 00(3.94) 


Piston displacement cm 3 (cu.in.) 




2,351(143.4) 


Compression ratio 


9.5 


Firing order 


1-3-4-2 


Counterbalance 


shaft 




Equipped " T< " ' 


Valve timing 


Intake valve 


Opens 


18" BTDC 






Closes 


58" ABDC 




Exhaust valve 


Opens 


58"BBDC " J 






Closes 


18" ATDC 


Lubrication system 


Pressure feed-full flow filtration ' , 



LUBRICATION SYSTEM 




TSB Revision 



ENGINE <2.4L>- Service Specifications/Sealants 



SERVICE SPECIFICATIONS ^ 



Items 


Standard value 


Limit 


Drive belt 
(For genera- 
tor) 


Tension N (lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


245 - 490 (55. t -110.2) 

490-686 (1 10.2 -154.1 
392 (88.2) 


) 


Deflection 
mm (in.) 
<neierence 
value> 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


9 0 - 11 5 ( 35 - 45) 

7.5 -9.0 (.30 -.35) 
10.0 (.39) 




Drive belt 
(For power 
steering 
pump) 


Tension N (lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


245-490 (55.1 - 110.2) 
490-686 (110.2 - 1 5 4 
343 - 441 (77.2 - 99.2) 


■3) 


Deflection 
mm (in.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


5.5 -8.0 (.22 -.32) 
4.5 -5,5 (.18- .22) 
6.0 -7.0 (.24 -.28) 




Drive belt 
[For A/C 
compressor) 


Tension N (lbs.) 


When checked 

When a new belt is installed 

When a used belt is installed 


255 - 333 (57.3 - 75.0) 
382 - 441 (86.0 - 99.2) 
255 - 333 (57.3 - 75.0) 


— 


Deflection 
mm (in.) 


Whenchecked 

When a new belt is installed 

When a used belt is installed 


6.5 -7.5 (.26 -.30) 
5.5 -6.0 (.22 -.24) 
6.5 -7.5 (.26 -.30) 


— 


3asic ignition timing at idle 


5°BTDC±3" 




\ctual ignition timing at idle 


Approx. 10°BTDC 


— 


Curb idle speed r/min 


7501100 




CO contents % 


0.5 or less 




HC contents ppm 


100 or less 


— 


Compression pressure (at 250 - 400 r/min) kPa (psi) 


1,350 (192) 


min.1 ,020 (145) 


Compression pressure difference of all cylinder kPa (psi) 




max!. 100 (14) 


ntake manifold vacuum kPa (in. Hg) 




min. 60 (18) 


Cylinder head bolt length mm (in.) 




99.4 (3.91) 


Ujto tensioner push rod movement mm (in.) 


Within 1 (.04) 




"iming belt tension torque Nm (ft.lbs) 


3.5 (2.6) 




Ujto tensioner rod protrusion mm (in.) 


3.8 - 4.5 (.150 -.177) 




"iming belt B tension mm (in.) 


5 -7 (.20 -.28) 





SEALANTS mooosow 



Items 


Specifiedsealant 


Oil pan, cylinder block and thermostat case assembly 


MITSUBISHI GENUINE PART MD970389 or equivalent 


Flywheel bolt or drive plate bolt 


3M Stud locking 4170 or equivalent 
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SPECIAL TOOLS iiioooe™ 



Tool 


Tool number and name 


Supersession 


Application 


^ B991S02 


MB991502 

. Scan tool 
(MUT-II) 


MB991 502 


Idle speed inspection 


8991325 


ROM pack 






MD998443 

Lash adjuster holder 


MD998443-01 


Supporting of the lash adjuster 
to prevent it from falling when 
rocker shaft assembly is re- * 
moved or installed 




(3) 


MD99871 3 

Canshaft oil seal in- 
staller 


MD998713-01 


Camshaft oil seal installation 






MD998727 

Oil pan gasket cutter 


MD998727-01 


Oil pah removal 




MB990767 
End yoke holder 


MB990767-01 


Holding camshaft sprocket or 
crankshaft pulley when loosen- . 
ing and tightening of bolt. 
Use with MD998754, MD998719 




MD998719or 
MD998754 

Crankshaft pulley 
holder 


MIT308239 


Supporting the crankshaft pulley 
when crankshaft bolt and pulley 

are removed or reinstalled. 
Use together with MB990767 

Camshaft pulley supporting 




MD998781 
Flywheel stopper 


General service tool 


Flywheel <M/T> or drive plate 
<A/T> supporting 
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Tool 


Tool number and name 


Supersession 


Application ' 






MD998776 

Crankshaft rear oil 
seal installer 


MD998776-01 


Crankshaft rear oil seal installa; 
tion 

»j 




MB990938 

Handle 


MB99O938-01 


Z203S27 


GENERAL SERVICE 

TOOL 

MZ203827 

Engine lifter 


MZ203827-01 


Supporting engine assembly 
when removing and installing 
transaxle 








MD998767 

Tensioner pulley 
wrench 


MD998752-01 


Auto tensioner installation 


E 




MD998778 

Crankshaft sprocket 
puller 


General qprvirp tool 


Crankshaft SDrocket removal 

V-/ 1 Ul 1 1 \0 1 IUI L w KJ 1 WVIWL 1 V/l 1 IvV KA 1 


B991654 


MB991 654 

Cylinder head bolt 
wrench (12) 




Removal and installation of 
cylinder head bolt 
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TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy 


Compression too low 


Cylinder head gasket blown 


Replace gasket 




Piston ring worn or damaged 


Replace rings 




Piston or cylinder worn 


Repair or replace piston and/or cylinder 
block <<.:>•', 




Valve seat worn or damaged 


Repair or replace valve and/or seat ring 


Oil pressure drop 


Engine oil level too low 


Check engine oil level 




Oil pressure switch faulty 


'Replace oil pressure switch 




Oil filter clogged 


Install new filter 




Oil pump gears or cover worn 


Replace gears and/or cover 




Thin or diluted engine oil 


Change engine oil to correct viscosity 




Oil relief valve stuck (open) 


Repair relief valve 




Excessive bearing clearance 


Replace bearings 


Oil pressure too high 


Oil relief valve stuck (closed) 


Repair relief valve 


Noisy valves 


Incorrect lash adjuster 


Bleed air or replace lash adjuster 




Thin or diluted engine oil (low oil pressure) 


Change engine oil 




Valve stem or valve guide worn or damaged 


Replace valve and/or guide 


Connecting rod noise/ 
main bearing noise 


Insufficient oil supply 


Check engine oil level 


Low oil pressure 


Refer to "Oil pressure drop" 




Thin or diluted engine oil 


Change engine oil 




Excessive bearing clearance 


Replace bearings 


Timing belt noise 


Incorrect belt tension 


Adjust belt tension and/or replace tim- 
ing belt 


Excessive engine rat- 
ing and vibration ■ 

<-> 


Loose engine roll stopper (Front, Rear) 


Retighten 


Loose transaxle mount bracket 


Retighten 




Loose engine mount bracket 


Retighten 




Loose center member 


Retighten 




Broken transaxle mount insulator 


Replace 




Broken engine mount insulator 


Replace 




Broken roll stopper insulator 


Replace 
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Tension gauge 




6EN0596 



98 N (22 lbs.) 

V 




Water 
pump 

pulley 



Generator 
pulley 

Crankshaft 
Dullev 



Adjus 
bolt 




ON-VEHICLE SERVICE 



11100090234 



DRIVE BELT TENSION CHECK AND 

ADJUSTMENT 

GENERATOR DRIVE BELT TENSION CHECK 

Use the belt tension gauge to check belt tension at the shown 
point or check deflection by applying 98 N (22 lbs.) to the 
shown point. 

Standard value: 

Tension: 245 - 490 N (55.1 - 110.2 lbs.) 
Deflection <Reference, value>: 
9.0 - 11.5 mm (.35 -.45 in.) 



GENERATOR DRIVE BELT TENSION ADJUSTMENT 

1. Loosen the nut of the generator pivot bolt. 

2. Loosen the lock bolt. 

3. Turn the adjusting bolt to adjust the belt tension or deflec- 
tion to the standard value. 

Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


490-686 


392 


N (lbs.) 


(110.2-154.3) 


(88.2) 


Deflection 


7.5-9.0 


10.0 


mm (in.) 


(.30-. 35) 


(.39) 


< Reference 


value> 







4 Tighten the nut of the generator pivot bolt. 
Tightening torque: 23 Nm (17 ft.lbs.) 

5. Tighten the lock bolt. 

Tightening torque: 23 Nm (17 ftlbs.) 

6. Tighten the adjusting bolt. 

Tightening torque: 10 Nm (7 ft.lbs.) 
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98 N (22 lbs.) 

Water pump pulley 




Power steering 

pump pulley 



A01C002S 




AO1XO303 



POWER STEERING PUMP DRIVE BELT TENSION 
CHECK iiiooiioi38 

Use the belt tension gauge to check belt tension at the shown 
point or check deflection by applying 98 N (22 lbs.) to the 
shown point. 

Standard value: 

Tension: 245 - 490 N (55.1 - 110.2 lbs.) 
Deflection: 5.5 -8.0 mm (.22 -.32 in.) 



POWER STEERING PUMP DRIVE BELT TENSION 
ADJUSTMENT 

1 . Loosen power steering pump fixing bolt (A, B,C, D). 

2. Move power steering pump, tension belt moderately and 
adjust tension. 

Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


490-686 


343-441 


N (lbs.) 


(110.2-154.3) 


(77.2-99.2) 


Deflection 


4.5-5.5 


6.0-7.0 


mm (in.) 


(.18-.22) 


(.24- .28) 



3. Tighten fixing bolt (A). 

Tightening torque: 28 Nm (21 ft.lbs.) 

4. Tighten the remaining fixing bolts (B.Cand D). 

Tightening torque: 

Bolt B and D 28 Nm (21 ft.lbs.) 
Bolt C 22 Nm (16 ft.lbs.) 

5. Check the belt deflection amount and readjust if neces- 
sary. 

Caution 

This check should be carried out after turning the 
crankshaft one full rotation or more in the forward 
direction (to the right). 
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A/C COMPRESSOR DRIVE BELT TENSION CHECK 

11100100098 

Use the belt tension gauge to check belt tension at the shown 
point (a) or (b), or check deflection by applying 98 N (22 
lbs.) to the shown point. 

Standard value: 

Tension: 255 - 333 N (57.3 - 75.0 lbs.) 
Deflection: 6.5 -7.5 mm (.26 -.30 in.) 
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A/C COMPRESSOR DRIVE BELT TENSION ADJUSTMENT 

1 . Loosen tension pulley fixing nut A. 

2. Adjust belt tension with adjusting bolt B. 



Standard value: 



Items 


When a new belt is 


When a used belt is 




installed 


installed 


Tension 


382-41 1 


255-333 


N (lbs.) 


(86.0-99.2) 


(57.3-75.0) 


Deflection 


5.5-6.0 


8.5-7.5 


mm (in.) 


(.22-.24) 


(.26-. 30) 



3. Tighten fixing nut A. 

Tightening torque: 23-26 Nm (17-20 ft.lbs.) 

4. Check the belt deflection amount and readjust if neces- 
sary. 

Caution 

This check should be carried out after turning the 
crankshaft one full rotation or more in the forward 
direction (to the right). 

IGNITION TIMING CHECK uiooitwm 

1. Before inspection and adjustment set vehicle in the follow- 
ing condition. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and connect the scan 

tool to the data link connector. 

3. Set up a timing light. 

4. Start the engine and run at idle. 

5. Select No. 22 of the SCAN TOOL DATA LIST. 

6. Check that engine idle speed is within the standard value. 

Standard value: 750 ±100 r/min 

7. Select No. 17 of the SCAN TOOL ACTUATOR TEST. 




8. Check that basic ignition timing is within the standard 
value. 

Standard value: 5° BTDC +3° 

9. If the basic ignition timing is outside the standard value, 
inspect the MFI components by referring to GROUP 13A 
- Troubleshooting. 
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10. Press the scan tool clear key (select a forced driving 
cancel mode) to release the ACTUATOR TEST 

NOTE 

If the test is not cancelled, a forced driving will continue 
for 27 minutes. Driving under this condition may damage 
the engine. 

11. Check that the actual ignition timing is at the standard 
value. 

Standard value: Approx. 10° BTDC 

NOTE 

1. Ignition timing is variable within about ±7°, even under 
normal operating. 

2. And it is automatically further advanced by about 

5° from 10° BTDC at higher altitudes. 

CURB IDLE SPEED CHECK 11100190392 

1. Before inspection and adjustment, set vehicles in the 

following condition. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and connect the scan 

tool to the data link connector. 

3. Select No. 17 of the SCAN TOOL ACTUATOR TEST 

4. Check the basic ignition timing. 

Standard value: 5° BTDC ±3° 

5. Run the engine at idle for 2 minutes. 

6. Select No. 22 of the SCAN TOOL DATA LIST. 

7. Check the curb idle speed. 

Standard value: 750 ± 1 00 r/min 

NOTE 

The idle speed is controlled automatically by the idle air 
control system. 

8. If the idle speed is outside the standard value, check 

the MFI components by referring to GROUP 13A- Trou- 
bleshooting. 

IDLE MIXTURE CHECK 11100210302 

1 . Before inspection, set vehicles in the following condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Turn the ignition switch to OFF and connect the scan 

tool to the data link connector. 

3. Select No. 17 of the SCAN TOOL ACTUATOR TEST. 

4. Check that the basic ignition timing is within the standard 
value. 

Standard value: 5°BTDC±3° 
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5. Run the engine. 

8. Set the CO, HC tester. 

7. Check the CO contents and the HC contents at idle. 

Standard value: 

CO contents: 0.5% or less 
HC contents: 100 ppm or less 

8. If the standard value is exceeded, check the following 

items: 

• Diagnostic output 

• Closed-loop control (When the closed-loop control 

is carried out normally, the output signal of the heated 
oxygen sensor repeats between 0-400 mV and 
600-1,000 mV at idle.) 
• Fuel pressure 

• Injector ^ 

• Ignition coil, spark plug cable, spark plug' 1 ' ? 

• EGR system and the EG R" valve feak 

• Evaporative emission control system' 

• Compression pressure,, ? 

NOTE •• " • 

Replace the three-way Catalyst whenever the CO and 
HC contents do not remain inside the standard value, 
(even though the result of the" inspection is normal on 
all items.) 

COMPRESSION PRESSURE CHECK mooaour 

1. Before inspection, check that the engine oil, starter and 
battery are normal. Also, set the vehicle to the following 
condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan and all accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Disconnect the spark plug cables. 

3. Remove all of the spark plugs. 




TSB Revision 



3 



11E-12 



ENGINE <2.4L>- On-vehicle Service 



5. Cover the spark plug hole with a shop towel etc., and 
after the engine has been cranked, check that no foreign 
material is adhering to the shop towel. 

Caution 

1. Keep away from the spark plug hole when crank- 
ing. 

2. If compression is measured with water, oil, fuel, 

etc., that has come from cracks inside the cylinder, 
these materials will become heated and will gush 
out from the spark plug hole, which is dangerous. 




6. Set compression gauge to one of the spark plug holes. 

7. Crank the engine with the throttle valve fully open and 

measure the compression pressure. 

Standard value (at engine speed of 250-400 r/min): 

1,350 kPa (192 psi) 
Limit (at engine speed of 250-400 r/min): 

Min. 1,020 kPa (145 psi) 

8. Measure the compression pressure for all the cylinders, 
and check that the pressure differences of the cylinders 
are below the limit. 



Limit: Max. 100 kPa (14 psi) 

9. If there is a cylinder with compression or a compression 

difference that is outside the limit, pour a small amount 
of engine oil through the spark plug hole, and repeat 
the operations in steps 7 and 8. 

(1) If the compression increases after oil is added, the 
cause of the malfunction is a worn or damaged piston 
ring and/or cylinder inner surface. 

(2) If the compression does not rise after oil is added, 
the cause is a burnt or defective valve seat, or pressure 
is leaking from the gasket. 

10. Connect the crankshaft position sensor connector. 

1 1 . Install the spark plugs and spark plug cables. 

12. Use the scan tool to erase the diagnostic trouble codes, 
or disconnect the negative battery cable for more than 
10 seconds and reconnect it. x 

NOTE 

This will erase the diagnostic trouble code resulting from 
the crankshaft position sensor connector being discon- 
nected. 



Tachometer 



Paper clip 
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MANIFOLD VACUUM CHECK 11100270317 

1. Before inspection, set vehicles in the following condition: 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, electric cooling fan, and accessories: OFF 

• Transaxle: Neutral (P range on vehicles with A/T) 

2. Set up the tachometer or connect the scan tool to the 

data link connector. 



TSB Revision 



ENGINE <2.4L> - On-vehicle Service' 



ltE-1 3 



Vacuum gauge 

|*| if 




6EN1103 




Good 



MIN 
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3. Attach a three-way joint to the vacuum hose connected 
between the intake manifold plenum and the fuel pressure 
solenoid valve and connect a vacuum gauge. 

4. Start the engine, and check that the curb idle speed is 
within the standard value range. 

Standard value: 750 ± 100 r/min 

5. Check the manifold vacuum. 

Limit: Min. 60 kPa (16 in.Hg) 



LASH ADJUSTER CHECK 11100290252 

NOTE 

If an abnormal noise (rattling noise) probably caused by the ' 
lash adjusters is heard and the noise does not stop, check 
as follows. * ; < 

1. Check the engine oil, and if required, refuel or replace 
it. 

NOTE 

• If the amount of the engine oil is insufficient, air will 
be sucked in from the oil strainer and mix in the oil 
passage. 

• If the amount of the engine oil is more than the 
specified amount, it will be stirred by the crankshaft 
to make a lot of air mix in the oil. 

• If the oil is deteriorated, it will not easily separaje 
from air and the amount of air mixed in the oil will 
increase. 




2. 



If the air which has mixed in the oil due to the above 
causes enters the high-pressure chamber in the lash 
adjusters, the air in the high-pressure chamber will be 
pressurized during opening of the valve, which causes 
the lash adjusters to shrink excessively, and an abnormal 
noise will be generated when the valve is closed. This 
is the same phenomenon as the one when the valve 
clearance has been excessively adjusted by mistake. In 
this case, if the air which has entered the lash adjusters 
is bled, things will be normalized. 



Start the engine and perform gentle racing? several times 
(less than 10 times.) 

If the abnormal noise stops by racing, the air is bled 
from the high pressure chamber of the lash adjusters 
and the function of the lash adjusters is normalized, 
t After raising the engine speed from idling to 3,000 

r/min gradually (in 30 seconds), drop the speed 

gradually (in 30 seconds) to idling. 
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NOTE 

• If the vehicle is parked on a slope for long, the oil 
in the lash adjusters will be decreased and 'air may 
enter the high-pressure' chamber when the vehicle 
is started. 

• After the vehicle is parked for long, air may enter 
the high-pressure chamber because, the oil in the 
oil passage will be gone and it will take a time before > 
the oil is supplied to the lash adjusters. 



II II II II 
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3. If an abnormal noise does not stop by racing, check the 
lash adjusters according to the following procedures. 

(1) Stop the enaine. 

(2) Setthe.No.1 cylinder of the engine to the compression 
top dead center. 

(3) Push the rocker arm indicated by the white arrow 
mark as shown in the illustration at left and check 
whether or not the arm lock goes down. 

(4) Turn slowly the crankshaft 360° clockwise. 

(5) Check the rocker arm indicated by the black arrow 
mark as shown in the illustration at left same as above 



(6) If the rocker arm can be lowered easily when the 
part of the rocker arm which is directly above the 
top of the lash adjuster is pressed, the lash adjuster 
is defective and should be replaced with a new part. 
Furthermore, when replacing the lash adjuster, bleed 
all of the air from the lash adjuster and then install. 
After this, check that there is no problem by checking 
in steps (1) to (5). 

NOTE 

• A leak-down test can be carried out to accurately 
determine whether the lash adjuster is defective 
or not. 

• For the procedures for the leak-down test and 
air bleeding of the lash adjuster, refer to P. 1 1 F-32. 

Furthermore, if the rocker arm feels extremely stiff 
and cannot be lowered when it is pressed, the lash 
adjuster is normal, so investigatefor some other cause 
of the abnormality. 
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ENGINE ASSEMBLY 
REMOVAL AND INSTALLATION 



Pm-removal Operation 

• Fuel Line Pressure Releasing 

(Refer to GROUP 13A- On-vehicle Service.) 

• Hood Removal 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Transaxle Assembly Removal 

(M/T: Refer to GROUP 22A- Transaxle Assembly.) 
WT: Refer to GROUP 23A- Transaxle Assembly. 
. Radiator Removal (Refer to GROUP 14 -Radiator.) 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



11200100411 



Post-installation Operation 

• Radiator Installation 

(Refer to GROUP 14 - Radiator.) 

• Transaxle Assembly Installation 

(M/T: Refer to GROUP 22A- Transaxle Assembly.) 
(AST: Refer to GROUP 23A -Transaxle Assembly.) 

• Engine Coolant Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Hood Installation 

• Accelerator Cable Adjustment 

(Refer to GROUP 17 - On-vehicle Service.) 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Drive Belt Tension Adjustment 

<Power Steering, A/C> 




Removal steps 

1 . Power steering pressure switch 5 . Generator 

connector (Refer td GROUP 16 - Generator.) 

2. Generator connectors -^A^ 6. Power steering pump Connection 

3. Oil pressure switch connector -^B^- 7. A/C compressor connection 

4. Oil pressure gauge unit connector 
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Fuel rail 




03A907I 
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8. Accelerator cable connection 

9. Idle air control motor connector 

10. Heated oxygen sensor connector 

11. Engine coolant temperature gauge 
unit connector 

12. Engine coolant temperature sensor 
connector 

13. Ignition power transistor connector 

14. Throttle position sensor connector 

15. Capacitor connector 

16. Manifold differential pressure 
sensor connector 

17. Injector connectors 

18. Ignition coil connector 

19. Camshaft position sensor connector 



20. Crankshaft position sensor 
connector 

21 . Air conditioning compressor 
connector 

22. Evaporative emission purge sole- 
noid valve connector 

23. Control wiring harness 

24. Brake booster vacuum hose 
connection 

►C-^ 25. High-pressure fuel 'hose connection 

26. Fuel return hose connection 

27. water hose A connection 

28. Water hose B connection 

29. Vacuum hoses connection 
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67 Nm 
49 fLlbs. 




34 Nm 
28 fUbs. 



30. Front exhaust pipe connection 

31. Gasket 

•40^B<4 32. Engine mount bracket assembly 
^A<4 33. Engine assembly 
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REMOVAL SERVICE POINTS 

^A^ POWER STEERING PUMP REMOVAL 

Remove* the power steering pump from the bracket with the 
hose attached. 

NOTE 

Place the removed power steering pump in a place where 
it will not be a hindrance when removing and installing the 
engine assembly, and tie it with a cord. 

<«B^ A/C COMPRESSOR REMOVAL 

Disconnect the A/C compressor connector and remove the 
compressor from the compressor bracket with the hose still 
attached. 

NOTE: 

Place the removed A/C compressor in a place where it will 
not be a hindrance when removing and installing the engine 
assembly, and tie it with a cord. 

Caution ^ 

Do not bend the joint between the A/C hose and the A/C 

pipe by force. 



<«C^ engine MOUNT BRACKET asS Emb lY 
REMOVAL " ,?• «4 

(1) Support the engine with a garage jack. • 

(2) Remove the special tool which was attached when the 
transaxle assembly was removed. 

(3) Hold the engine assembly with a chain block or similar 
tool. 

(4) Place a garage jack against the engine oil pan with a 
piece of wood in, between, jack up the engine so that 
the weight of the^engine is no longer being applied to 
the engine mount bracket assembly, and then remove 
the engine mount bracket assembly. 

<4D^> ENGINE ASSEMBLY REMOVAL 

After checking that all cables, hoses and harness connectors, 
etc., are disconnected from the engine, lift the chain block 
slowly to remove the engine assembly upward from the engine 
compartment. ' ' " ' v * '■ '" ' 
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INSTALLATION SERVICE POINTS 

M<4 ENGINE ASSEMBLY INSTALLATION 

Install the engine assembly while checking that the cables, 
hoses, and harness connectors are not clamped. 
►B^ ENGINE MOUNT BRACKET ASSEMBLY 
INSTALLATION 

(1) Place a garage jack against the engine oil pan with a 
piece of wood in between, and install the engine mount 
bracket assembly while adjusting the position of the en- 
gine. 

(2) Support the engine with the garage jack. 

(3) Remove the chain block and support the engine assembly 
with the special tool. 



^ Engine side 




Engine 

_^ mount 
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(4) Align the notches on the stopper with the engine mount 
bracket with the arrow mark facing toward the shown 
direction. Then install the stopper. 



►C^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 
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REMOVAL AND INSTALLATION 



11200160150 



Pre-removal' Operation 
• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



Post-installation Operation 

• Drive Belt Tension Adjustment 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 




Removal steps 

1 . Drive belt (Generator) 

2. Drive belt (Power steering) 

3. Drive belt (NO) 

4. Crankshaft pulley 
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CAMSHAFT AND CAMSHAFT OIL SEAL 
REMOVAL AND INSTALLATION 



11200190326 



Pm-removal Operation 

• Battery Removal 



Post-installation Operation 

• Battery Installation 

• Engine Adjustment 




Removal steps 

1. Accelerator cable connection 

2. Air Intake hose 

3. Connection for breather hose 

4. Connection for PCV hose 

5. Spark plug cable 

6. Rocker cover 

7. Camshaft position sensor support 

8. Camshaft position sensing cylinder 



9. Timing belt upper cover 
10. Camshaft sprocket 
►B-^ 1 1 . Camshaft oil seal 
-^►►A^ 12. Rocker arm and shaft assembly 
(Intake side) 
►A-^13. Rocker arm and shaft assembly 
(Exhaust 'side) 
14. Camshaft 
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REMOVAL SERVICE POINTS 

^►CAMSHAFT SPROCKET REMOVAL, 

(1) Rotate the crankshaft in the forward (right) direction and 
align the timing marks. (No.1 cylinder is the compression 
stroke top dead center position.) 

Caution 

The crankshaft must always be rotated in the forward 
direction only. 



(2) Tie the camshaft sprocket and timing belt with a cord 
so that the position of the camshaft sprocket will not move 
with respect to the timing belt. 



(3) Use the special tool to remove the camshaft sprocket 
with the timing belt attached. ' 

Caution 

After removing the camshaft sprocket, be sure not 
to rotate the crankshaft. 



^►ROCKER ARM AND SHAFT ASSEMBLY 
REMOVAL 

Before removing the rocker arm and shaft assembly, install 
the special tools as shown in the illustration so that the lash 
adjusters will not fall out. 



INSTALLATION SERVICE POINTS 

►A^ ROCKER ARM AND SHAFT ASSEMBLY 
INSTALLATION 

(1) Temporarily tighten the rocker shaft with the bolt so that 
all rocker arms on the inlet valve 'bide do not push the 
valves. ! 

(2) Fit the rocker shaft spring from the above and position 
it so that it is right angles to the plug guide. 
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NOTE -ifr A 

Install the rocker shaft spring before installing, the rqcker 

arm and rocker arm shaft 6n ##e*haust srae5 " ! - " 

(3) Remove the special tool for fixing the iash adjuster. 

■ . „. r , . .< >v *» it.;. * , 




(4) Confirm that the rocker shaft notch is in the direction 
shown in the diagram. 



Camshaft oil seal 



MD998713 
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►B^ CAMSHAFT OIL SEAL INSTALLATION 

(1) Apply engine oil to the camshaft oil seal lip. 

(2) Use the special tool to press-fit the camshaft oil seal. 



MD9981719 or 
MD998I754 



MBS90767 




KS90006 



►C^ CAMSHAFT SPROCKET INSTALLATION 
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OIL PAN AND OIL SCREEN 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Oil Draining and Supplying 

[Refer to GROUP DO - Maintenance service.) 

• Oil Level Gauge Removal and Installation 

• Front Exhaust Pipe Removal and Installation 
(Refer to GROUP 15 - Exhaust Pipe and Main 
Muffler.) 




Removal steps 

1 . Bell housing cover 

2. Drain plug 
^-B<4 3. Gasket 

^►►A^ 4. Oil pan 

5. Oil screen 
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REMOVAL SERVICE POINT * 

^A^ OIL PAN REMOVAL , ,, S; . 

After removing the oil pan mounting bolts, remove the oil 
pan with the special tool and a brass bar, -> . 

Caution 

Do it slowly to avoid deformation of the oil pan flange. 



INSTALLATION SERVICE POINTS 
M<4 OIL PAN INSTALLATION 

Caution 

After cleaning the oil pan mounting bolt holes in the oil 
seal case, the oil' pan should be installed. 





y\ ^ Of P an side 
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►B<^ GASKET INSTALLATION i 

Replace the gasket and install, it in the direction shown in 
the illustration. " 
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CRANKSHAFT FRONT OIL SEAL 

REMOVAL AND INSTALLATION 
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Prerremoval and Post-installation Operation 
. Timing BeHB Removal and Installation 
Refer to p.he-41.) 




Removal steps 

1. Crankshaft sprocket B 
2. Key 

►A^ 3. Crankshaft front oil seal 

INSTALLATION SERVICE POINT 

CRANKSHAFT FRONT OIL SEAL INSTALLATION 

(1) Apply engine oil to the entire inside diameter of the oil 
seal lip. 

(2) Press-fit the oil seal until it is flush with the oil pump 
case. 
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CRANKSHAFT REAR OIL SEAL 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Transaxle Assembly Removal and Installation 

(M/T: Refer to GROUP 22A-Transaxle Assembly.) 
(A/T: Refer to GROUP 23A-Transaxle Assembly.) 

• Clutch Cover and Clutch Disc Removal and 

Installation <M/T> 



11200370287 




127-137 Nm 
94-101 ft.lbs. 



127-137 Nm 
94-101 ft.lbs. 
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Crankshaft 



Engine oil 



Removal steps 
^A^ ►B^ 1. Flywheel bolt <M/T> 

2. Flywheel <M/T> 

3. Crankshaft bushing <A/T> 
►B^ 4. Drive plate bolt <A/T> 



1>4 -^Cr 






9ENOI02 


Specified sealant: 




3M Stud locking 4170 


or equiv- 


alent 





5. Adapter plate <A/T> 

6. Drive plate <A/T> 
►A-*| 7. Crankshaft rear oil seal 
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INSTALLATION SERVICE POINTS 

►A<< CRANKSHAFT REAR OIL SEAL INSTALLATION 

(1) Apply a small amount of engine oil to the entire inside 
diameter of the oil seal lip. 

(2) Tap in the oil seal as shown in the illustration. 



► B^ DRIVE PLATE BOLT <A/T>/FLYWHEEL BOLT 
<M/T> INSTALLATION 

(1) Clean off all sealant, oil and other substances which are 
adhering to the threaded bolts, crankshaft thread holes 
and the flywheel <WT> or drive plate <A/T>. 

(2) Apply oil to the bearing surface of the flywheel <M/T> 
or drive plate <A/T> bolt. 

(3) Apply oil to the crankshaft thread holes. 

(4) Apply sealant to the threaded mounting bolts. 

Specified sealant: 

3M Stud locking 4170 or equivalent 




(5) Use the special tool to secure the flywheel <M/T> or 
drive plate <A/T>, and then tighten the bolts to the speci- 
fied torque. 

Specified torque: 

127-137 Nm (94-101 ft.lbs.) 



*S=V /3?AOtX009« 
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CYLINDER HEAD GASKET 

REMOVAL AND INSTALLATION 



11200400412 



Pre-removal Operation 

• Fuel Line Inner Pressure Release 

(Refer to GROUP 13A - On-vehicle Service.) 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Oil Draining 

(Refer to GROUP 00 - Maintenance Service.) 



Post-installation Operation 

• Engine Oil Refilling 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine Coolant Refilling 

(Refer to GROUP 00 - Maintenance Service.) 



C 



Engine oil 




3.9 Nm 
2.9ft.lbs. 



Removal steps 

1 . Accelerator cable connection 
(Refer to GROUP 17-On-vehicle 
Service.) 

2. Air intake hose 

3. Idle air control motor connector 

4. Heated oxygen sensor connector 

5. Engine coolant temperature gauge 
unit connector 

6. Engine coolant temperature sensor 
connector 

7. Ignition power transistor connector 

8. Throttle position sensor connector 

9. Capacitor connector 

10. Manifold differential pressure 
sensor connector 

11. Injector connectors 

12. Ignition coil connector 



01X0405 
00005325 



13. Camshaft position sensor connector 

14. Crankshaft position sensor 
connector 

15. Air conditioning compressor 
connector 

16. Evaporative emission purge sole- 
noid valve connector 

17. Control wiring harness 

18. Spark plug cable 

19. Brake booster vacuum hose 
connection 

20. High-pressure fuel hose connection 

21. Fuel return hose connection 

22. Water hose connection 

23. Vacuum hoses connection 

24. Breather hose connection 
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ENGINE <2.4L> - Cylinder Head Gasket 



<Cold engine> 




Specified sealant: 
MITSUBISHI GENUINE PART 
M0970389 or equivalent 



25. PCVhose 

26. Rocker cover 

27. Timing belt upper cover 
<4A^ 28. Camshaft sprocket 

29. Front exhaust pipe connection 
•^B^ ►E-^ 30. Radiator upper hose connection 



•^B^ ►E^ 31. Radiator lower hose connection 
►D-i( 32. Thermostat case assembly 
►C-^ 33. O-ring 

«*C^ ►B^ 34. Cylinder head 'bolt h 
35. Cylinder head assembly 
►A<4 36. Cylinder head gasket 
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Camshaft 

sprocket 




Timing marks 



REMOVAL SERVICE POINTS 

<4A^> CAMSHAFT SPROCKET REMOVAL 

(1) Rotate the crankshaft in the forward (right) direction 'and, 
align the timing marks. (No. 1 cylinder is the compression 
stroke top dead center: position.) 

Caution , v 

The crankshaft must always be rotated in the forward 
direction only. 



Camshaft 
sprocket 




A1Q90001 



(2) Tie the camshaft sprocket and timing belt with a cord 
so that the position of the camshaft sprocket wilt not move 
with respect to the timing belt. 



MB990767 



MD998719or 
MD998754 




Camshaft 
sprocket 

AO1CO107 




(3). Use the special tool to remove the camshaft sprocket 
with the timing belt attached. 

Caution 

After removing the camshaft sprocket, be sure not 
to rotate the crankshaft. 



^B^ RADIATOR UPPER HOSE/RADIATOR LOWER 
HOSE DISCONNECTION 

Place mating marks on the radiator hose and the hose clamp, 
and then disconnect the radiator hose. 



TSB Revision 



11E-32 



ENGINE <2.4L> - Cylinder Head Gasket 



MB991654 




9EN006I 



Intake side 



Front of 
engine 0 



©4 £ 



2 
© 



8 
O 



9 
G 

10 

o 



7 
@ 



Q 

3 



Exhaust side 



01C0I15 

OOOOS332 



Identification 
"4G64N" 
mark 




A01A0038 




CYLINDER HEAD BOLT REMOVAL 

Using the special tool, loosen the bolts in the order shown 
in the illustration (in 2 or 3 stages), and then remove the 
cylinder head assembly. 

Caution 

Because the plug guides cannot, be replaced by them- 
selves, be careful not to damage or deform the plug guides 
when removing the cylinder head bolts. 



INSTALLATION SERVICE POINTS 

►A^ CYLINDER HEAD GASKET INSTALLATION 

(1) Wipe off all oil and grease from the gasket mounting 
surface. 

(2) Install the gasket to the cylinder block with the identification 
mark facing upwards. 



► B^ CYLINDER HEAD BOLT INSTALLATION 

(1) When installing the cylinder head bolts, the length below 
the head of the bolts should be within the limit. 

If it is outside the limit, replace the bolts. 

Limit (A): 99.4 mm (3.91 in.) 

(2) Apply engine oil to the bolt thread and the washer. 
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Intake side 



Front of 
engine ° 



5 

7 © 



2 
© 

1 

© 



4 
© 

6 
© 



10 
© 

8 



Exhaust side 



BO1C011S 




Painted marks 

01X0270 



(3) Tighten the bolts by the following procedure. 



Step 


Operation 


Remarks ] 


1 


i ignten to 

78 Nm (58 ft.lbs.)- 


In tho firticxr ehnu/n in thp il- 

lustration. 1 


2 


Loosen fully. 


In the reverse order of that 
shown in the illustration. 


3 


Tighten to 

20 Nm(15ft.lbs.). 


In the order shown in the il- 
lustration. 


4 


Tighten 90° of a turn. 


In the order shown in the 
illustration. Mark the head 
of the cylinder head bolt 
and cylinder head by 
paint. 


5 


Tighten 90° of a turn. 


In the order shown in the 
illustration. Check that the 
painted mark of the head 
bolt is lined up with that of 
the cylinder head. 



Caution 

1. Always make a tightening angle just 90". If it is less 
than 90°, the head bolt will be loosened. 

2. If it is more than 90°, remove the head bolt and repeat 
the 'procedure from step 1. 



Thermostat case assembly or 
water pump 



O-ring 



Water inlet pipe assembly 



A04X0001 




401X0167 



►C<4 O-RING INSTALLATION 

Insert the O-ring to the water inlet pipe, and coat the outer 
inside diameter of the O-ring with water or engine coolant. 

Caution 

Do not let engine oil or other greases contact with the 
O-ring. 



^D<4 THERMOSTAT CASE ASSEMBLY INSTALLATION 

(1) Loosen the water inlet pipe bolt shown in the illustration. 
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Water outlet fitting or 
water inlet fitting 



(2) Apply specified sealant to the thermostat case assembly 
in the places shown in the illustration. 

Specified sealant: 

MITSUBISHI GENUINE PART MO970389 or equiva- 
lent 

(3) Apply a small amount of water to the O-ring of the water 
inlet pipe, and then press the thermostat case assembly 
into the water inlet pipe. 

(4) Tighten the thermostat case assembly mounting, bolts. 

(5) Tighten the water inlet pipe bolts. 

► E^ RADIATOR LOWER HOSE/RADIATOR UPPER 
HOSE CONNECTION 

(1) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. 



A04S0033 




(2) Align the mating marks on the radiator hose and hose 
clamp, and then connect the radiator hose. 



►F^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union' 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 
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TIMING BELT 

REMOVAL AND INSTALLATION 



11200430220 



Pre-removal Operation 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 

• Engine Mount Bracket Removal 

(Refer to GROUP 32 - Engine Mounting.) 



Post-installation Operation 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Engine Adjustment '•' > 

• Engine Mount Bracket Installation 

(Refer to GROUP 32 - Engine Mounting.) 




Removal steps 

• Drive Belt Tension Adjustment 

1. Drive belt (Generator) 

2. Drive belt (Power steering) 

3. Tensioner pulley bracket 

4. Drive belt (A/C) 

5. Water pump pulley 

6. Water pump pulley (Power 
steering) 



7. Crankshaft pulley 
►D-^ 8. Timing belt front upper cover 

9. Timing belt front lower cover 
►C-^ • liming belt tension adjustment 
<4A^> ►B^ 10. Timing belt 

11. Tension pulley 
►A-^ 12. Auto tensioner 
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ENGINE <2.4L> - timing Belt 




Timing marks 



Camshaft 
Sproke t 



A01X0134 




Center bolt 



A01X013S 



98N-196N 
(22-44 lbs.) 



B 



Auto tensioner 



P. 

0 



\ 



Movement 



Push rod 



A B 




Set pin 




A01S0138 



REMOVAL SERVICE POINT 
^A^ TIMING BELT, REMOVAL 

(1) Turn the crankshaft in the forward direction (to the right) 
to align the camshaft sprocket timing marks. - 

Caution 

Always turn the crankshaft in the forward direction 
only. 



(2) Loosen the tension pulley center bolt. 

(3) Move the tension pulley to the water pump side, and 
then remove the timing belt. 

Caution 

If the timing belt is to be reused, use chalk to mark 
(on its flat side) an arrow indicating the clock-wise 
direction. 



INSTALLATION SERVICE POINTS 

►A<* AUTO TENSIONER INSTALLATION 

(1) Apply 98-196 N (22-44 lbs.) force to the push rod of 
the auto tensioner by pressingit against a metal (cylinder 
block,. .etc.), and measure the movement of the push 
rod. 

Standard value: Within 1 mm (.04 in.) 
A: Length when it is free (not pressed) 
B: Length when it is pressed 
A-B: Movement 

If it is out of the standard value, replace the auto tensioner. 
Use a press or vise to gently compress the auto tensioner 
push rod until pin hole A of the push rod and pin hole 
B of the tensioner cylinder are aligned. 

Caution 

If the compression speed is too fast, the rod may 
become damaged, so be sure to carry out this opera- 
tion slowly. 



(2) 
(3) 



(4) Once the holes are aligned, insert the set pin. 
NOTE 

When replacing the auto tensioner with a, new part, the 
pin will be in the auto tensioner. 

(5) Install the auto tensioner to the engine. 
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Timing marks 



Timing 
marks 




Camshaft 
sprocket 



Crankshaft 

sprocket 



Timing 
marks 

Oil pump 
sprocket 



C01X0137 



Plug 




60 mm 

(2.36 in.) 8 mm 
or more ( ,32 in > 

Screwdriver 



Cylinder block 

3EN005 



►B^ TIMING BELT INSTALLATION 

(1) Align the timing marks on the camshaft sprocket; crank- 
shaft sprocket and oil pump sprocket. 



(2) After aligning the timing mark on the oil pump sprocket,' 
remove the cylinder block plug and insert a Phillips screw- 
driver with a diameter of 8 mm (.32 in.), and check to' 
be sure that the screwdriver goes in' 60 mm (2.36 in.) 
or more. If the screwdriver will only go in 20 - 25 mm 
(.79-. 98 in,) before striking the counterbalance shaft, 
turn the sprocket once, realign the timing mark and check 
that the screwdriver goes in 60 mm (2.36 in.) or more. 
Do not take out the screwdriver until the timing 'belt is 
installed. 



(3) Install the timing belt so as not to be loosened among 
the sprockets, by the following procedure. 

Caution 

If the timing belt is to be reused, install it so that 
the mark indicates the clockwise direction. 

(4) Set the tension pulley so that the pin holes are at the 

bottom, press the tension pulley lightly against the timing 
belt. 




(5) Screw the tool into the engine left support bracket until 
its end makes contact with the tensioner Attn. At that 
point, screw the tool in some more, and then remove 
the set wire attached to the auto' tensioner. 

(6) Remove the tool. 

(7) Tighten the center bolt to the specified torque. 
Specified torque: 48 Nm (35 ft.lbs.) 
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48 Nm (35 ft.lbs.) 



MD998767 



Tension 
direction 




A01S0201 



►C^ TIMING BELT TENSION ADJUSTMENT 

(1) After turning the crankshaft 1/4 of a revolution counter- 
clockwise, turn it clockwise until the timing marks are 
aligned. 

(2) Loosen the tension pulley fixing bolt, and then use the 
special tool and a torque wrench to tighten the fixing 
bolt to the specified torque while applying tension to the 
timing belt. 

Standard value: 

3.5 Nm (2.6 ft.lbs.) 

<Timing belt tension torque> , 

Caution 

When tightening the fixing bolt, do not let the tension 
pulley turn with the bolt. 



Auto tensioner 




A01X0138 




A01X0130 



(3) Turn the crankshaft two revolutions 'clockwise so that 
the timing marks are aligned. After leaving it for 15 min- 
utes, measure the amount of protrusion of the auto ten- 
sioner. 

Standard value (A): 3.8-4.5 mm (.150-.177 in.) 

(4) If the amount of protrusion is outside the standard value,, 
repeat the operation in steps '(1) to, (3). 

(5) Check again that the timing marks of each sprocket are 
aligned. 



►D^ TIMING BELT FRONT LOWER COVER/TIMING 
BELT FRONT UPPER COVER INSTALLATION 

llristall the bolts, beingcareful not to mistake the bolt sizeis. 



Thread diameter x 
thread length mm (in.) 


Bolt classification 


Tightening torque 
Nm (ft.lbs.) 


A 


6x18 
(.24 x .71) 


Flange bolt 


10-12 

(7.2-8.7) 


B 


6x25 
(.24 x .98) 


Flange bolt 


10-12 

(7.2-8.7) 


C 


6x25 
(.24 x .98) 


Washer 
assembled 


8 8 
50 It (6.5) 


D 


8 x50 
(.31 x 1.97) 


Flange bolt 


14 
CIO) 


E 


8x28 
(.31 x 1.10) 


Flange bolt 


14 
(10) 


F 


8x35 
(.31 x 1.38) 


Flange bolt 


14 
(10) 
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TIMING BELT B 

REMOVAL AND INSTALLATION 



11200460069 




(Engine oil) 



108-127 Nm 
80-94 ft.lbs. 



801X0348 



Removal steps 

1. Timing belt (Refer to P. 11 E-35.) 

-^A^- ►D^ 2 . Crankshaft sprocket 

►C^ 3. Crankshaft sensing blade 

• Timing belt B tension adjustment 
4. Timing belt B tensioner 

<«B^ ►A^ 5. Timing belt B 




Crankshaft 
sprocket 



MD990767 

A11A0118 




REMOVAL SERVICE POINTS 
^►CRANKSHAFT SPROCKET REMOVAL 

(1) Use the special tool to remove the bolt. 



(2) Use the special tool to remove the crankshaft sprocket. 
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<4B*> TIMING BELT B REMOVAL,, ; , .-ft' 

Caution / 5 

If timing belt "B" is to be reused, use chalk to mark 
it with an arrow on its flat side indicating the turning 
direction (to the right). 



Center of 




tension pulley 








Center of mounting bolt ^^^^^ 




A01X0117 



Timing 
marks 



Crankshaft 
sprocket B 



Counterbalance 
shaft sprocket 

M Belt tension side 

jr 

Timing 
marks 




A01X0118 




Belt tension side 



Center of 
tensioner . 
pulley 



Center of 
installation bolt 




B01X0116 



INSTALLATION SERVICE POINTS 
M<4 TIMING BELT B INSTALLATION 

Install timing belt "B" by the following procedure. 

(1) Ensure that crankshaft sprocket "B" timing mark and the 
counterbalance shaft sprocket timing mark are aligned. 

(2) Fit timing belt "B" over crankshaft sprocket "B" and the 
silent shaft sprocket. Ensure that there is no slack in 
the belt. 



►B^ TIMING BELT B TENSION ADJUSTMENT 

Adjust the tension of timing belt "B" by the following procedure. 

(1) Temporarily fix the timing belt "B" tensioner such that 
the center of the tensioner pulley is to the left and above 
the center of the installation bolt, and temporarily attach 
the tensioner pulley so that the flange is toward the front 
of the engine. 

. % 



(2) Holding the timing belt "B" tensjorier up with your finger 
in the direction of the arrow, pla^e pressure on ...the timing 
belt so that the tension side of the belt is taut. Now tighten 
the bolt to fix the tensioner. _ 

Caution . v 

When tightening the bolt, ensure that the tensioner 
pulley shaft does not rotate, with the bolt. Allowing 
it to rotate with the bolt can cause excessive tension 
on the belt. 



(3) Press the belt at the shown point by a finger to check 
belt tension. If not, adjust,' " ' V 

Standard value: 5-7 mm (.20-. 28 in.) 
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Crankshaft 
sprocket \ 



e3T 



Crankshaft 



Crankshaft 
sensing blade 




Crankshaft 
sprocket 



Crankshaft 
sprocket "B" 

A01X0201 




MD990767 

A11A0119 



►C^ CRANKSHAFT SENSING BLADE INSTALLATION 

When installing, make sure the direction is correct. See figure. 



►D<* CRANKSHAFT SPROCKET INSTALLATION 

Use the special tool to install the crankshaft sprocket and 
bolt. 

NOTE 

Apply the minimum amount of engine oil to the bearing surface 
and thread of the crankshaft bolt. 
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ENGINE OVERHAUL <2.4L>- General Information 



GENERAL INFORMATION 

GENERAL SPECIFICATIONS 



Descriptions 


Specifications 


Type 








In-line OHV, SOHC 




Number of cylinders 


4 


Combustion chamber 


Pentroof type 


Total displacement cm 3 (cu.in.) 


2,350(143.4) 


Cylinder bore mm (in.) 


86.5 (3.41) 


Piston stroke mm (in.) 


100.0 (3.94) 


Compression ratio 






9.5 


I 


Valve timing 
(Camshaft iden- 
tification 
mark: 1 ) 


Intake valve 


Opens 


(BTDC) 


18° 




Closes 


(ABDC) 


58° 


Exhaust valve 


Opens 


(BBDC) 


58° 






Closes 


(ATDC) 


18° ,, t ,„ 


Lubrication system 


Pressure feed, full-flow filtration 




Oil pump type 








Involute gear type 
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SPECIFICATIONS 

SERVICE SPECIFICATIONS 



Items 


Standard value 


Limit 


Timing belt 


Autotensioner rod projection length mm (in.) 


12 (.47) 




Autotensioner rod pushed-in amount [when pushed with a force 
of 98 - 1 96 N (22 - 44 lbs.)] mm (in.) 


1 .0 (.039) or less 




Rocker arms and camshaft 


Camshaft cam height mm (in.) 
(Identification mark: 1 ) 


Intake 


37.39 (1.4720) 


36.89(1.4524) 


Exhaust 


37.47 (1.4752) 


36.97 (1.4555) 


Camshaft journal O.D. mm (in.) 


45(1.77) 




Cylinder head and valves 


Cylinder head flatness of gasket surface mm (in.) 


Less than 0.05 (.0020) 


0.2 (.008) * 


Cylinder head grinding limit of gasket surface mm (in.) 

*Total resurfacing depth of both cylinder head and cylinder block 


— 


*0.2 (.008) 


Cylinder head overall height mm (in.) 


119.9—120.1 (4.720 — 4.728) 




Cylinder head bolt shank length mm (in.) 




Max. 99.4 (3.91) 


Valve thickness of valve head (Margin) mm (in.) 


Intake 


1.0 (.039) 


0.5 (.020) 4 


Exhaust 


1.2 (.047) 


0.7 (.028) 


Valve overall height mm (in.) 


Intake 


112.30(4.4213) ! 


111.80(4.4016) 


Exhaust 


114.11 (4.4925) 


113.61 (4.4728.) 


Valve stem O.D. mm (in.) 


Intake 


6.0 (.236) 




Exhaust 


5.9 (.232) 




Valve thickness to valve guide clearance 
mm (in.) 


Intake 


0.02 - 0.05 (.0008 - .0020) 


0.10 (.0039) ' 


Exhaust 


0.03 - 0.07 (.0012 - .0028) 


0.15 (.0059) 


Valve face angle 


45 - 45.5° 




Valve spring free length mm (in.) 


51.0 (2.008) 


50.0 (1.969) 


Valve spring load/installed height N (lbs.)/mm(in.) 


267 (60V44.2 (1.74) 




Valve spring out-of -squareness 


2° or less j 


Max. 4° 


Valve seat valve contact width mm (in.) 


0.9-1.3 (.035 - .051) 




Valve guide I.D. mm (in.) 


6.0 (.236) 




Valve guide projection from cylinder head upper surface mm (in.) 


14.0 (.55) 




Valve stem projection mm (in.) 


49.30(1.9409) 


49.80 (1.9606) 


F : ront case, counterbalance shaft and oil pan 


Oil pump side clearance mm (in.) 


Drive gear 


0.08 - 0.14 (.0031 - .0055) 




Driven gear 


0.06 - 0.12 (.0024 -.0047) 




Oil pressure at curb idle speed kPa (psi) 

[i Oil temperature is 75 to 90°C (167 to 194 °F)] 


78 (11.4) or more 




F'iston and connecting rod ' 


F'iston O.D. mm (in.) 


86.5 (3.41) 




F'iston ring side clearance mm (in.) 


No. 1 


0.03 - 0.07 (.0012 - .0028) 


0.1 (.004) 


No. 2 


0.03 - 0.07 (.0012 - 0028) 


0?1 (.004) 


Piston ring end gap mm (in.) 


No. 1 


0.25 - 0.35 (.0098 - .0138) 


0.8 (.031) 


No. 2 


0.40 - 0.55 (.0157 - .0217) 


0.8 (.031) , 


Oil ring side rail 


0.10 - 0.40 (.0039 - .0157) 


1.0 (.039) 


Piston pin O.D. mm (in.) 


22.0 (.87) 




Piston pin press-in load N (lbs.) (Room temperature) 


7,350 - 1 7,200 (1 ,653 - 3,858) 




Crankshaft pin oil clearance mm (in.) 


0.02 - 0.05 (.0008 - .0020) 


0.1 (.004) 


Connecting rod big end side clearance mm (in.) 


0.10-0.25 (.0039 - .0098) 


0.4 (.016) 
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Items 


Standard value 


Limit" 


Crankshaft, flywheel and drive plate ; 


Crankshaft end play mm (in.) 


0.05 - 0.1 8 (.0020 -.0071) 


0.25 (.0098) 


Crankshaft journal O.D. mm (in.) 


57 (2.24) 




Crankshaft pin O.D. mm (in.) 


45(1.77) 




Crankshaft journal oil clearance mm (in.) 


0.02 - 0.04 (.0008 -.001 6) 


0.1 (.004) 


Cylinder block 


Bearing cap bolt shank length mm (in.) 




Max. 71.1 , 
(2.80) 


Piston to cylinder clearance mm (in.) 


0.02 - 0.04 (.0008 -.001 6) 




Cylinder block flatness of gasket surface mm (in.) 


0.05 (.0020) 


0.1 (.004) 


Cylinder block grinding limit of gasket surface mm (in.) 

*Total resurfacing depth of both cylinder head and cylinder block 




*0.2 (.008) 


Cylinder block overall height mm (in.) 


289.9 - 290.1 (11.413 
11.421) 


I 


Cylinder block I.D. mm (in.) 


86.50 (3.4055) - [ 


Cylindricity mm (in.) 


0.01 (.0004) or less 


I 



REWORK DIMENSIONS 



Items 


Standard value 


Cylinder head and valve 


Oversize rework dimensions of valve guide hole mm (in.) 
(both intake and exhaust) 


0.05 O.S. | 


11.05 - 11.07 (.4350 - .4358) 


0.25 O.S. 


11 .25 - 11 .27 (.4429 - .4437) 


0.50 O.S. 


11.50-11.52 (.4528 -.4535) 


Intake oversize rework dimensions of valve seat hole mm (in.) 


0.30 O.S. 34.30 - 34.33(1.3504- 1.3516) 


0.60 O.S. 


34.60 - 34.63 (1 ,3622 - 1 .3634) 


Exhaust oversize rework dimensions of valve seat hole mm (in.) 


0.30 O.S. 


31.80 - 31.83 (1.2520 -1.2531 J 


0.60 O.S. 


32.1 0 - 32.13(1 .2838 - 1 .2650) 


Crankshaft, flywheel and drive plate 


Crankshaft out-of-roundness and taper of journal pin mm (in.) 


0,01 (.0004) or less 



NOTE 

0. D. : Outer diameter 

1. D. : Inner diameter 
O.S. : Oversize diameter 

TORQUE SPECIFICATIONS 



Items 


Nm 


ft. lbs. 


Generator and ignition system 


Water pump pulley 


11 


8 


Lock bolt 


14 


10 


I Generator brace 


24 


17 I 


Generator Divot nut 


23 


'17 I 


Crankshaft pulley 


25 


18 


Ignition coil assembly 


10 


7 


Ignition power transistor assembly 


5 


3.6 


Spark plug 


25 


18 
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Items 


Nm 


ft. ibs. ' ,;; 


Camshaft position sensor 




< 7- ■ . 


Camshaft position sensor support 


14 


10 


Camshaft position sensing cylinder 


22 


16 ■>■'. at f':. ; , 


Timing belt 




* ,i> — , . . ■ ' 


Timing belt front cover M6 flange bolt 


11 


8 . .. 


Timing belt front cover M6 washer assembled bolt 


9 


7 .. :"*:'* . 


Timing belt front cover M8 


-4 A 

14 


10 .. . 


Crankshaft position sensor 


9 


7 


Tensioner arm 


21 


15. 


Auto tensioner 


24 


17 


Idler pulley 


36 


26 " . 


Oil pump sprocket 


55 


40 


Crankshaft bolt 


120 


87 


Tensioner B 


19 


14 


Counterbalance shaft SDrocket 


46 


33 1 ; | 


Engine support bracket 


45 


33 


Camshaft sprocket bolt 


90 


65 w : ■■±- . 11 • 


Timing belt rear cover M8 


14 


10 ' ' ! 


Timing belt rear cover M1 0 


3 1' 


22 


Fuel and emission parts * 


Throttle body 


19 


14 5 y 


EGR valve 


22 


16 

: s 


Fuel pressure regulator 


9 


7 ' • : . 


Fuel rail 


12 


9 ... , 


Intake manifold 






Engine coolant temperature gauge unit 


11 


8 


! Engine coolant temperature sensor 


30 


22 


I Water inlet fitting 


13 


9 


I Water outlet fitting 


13 


9 


| Thermostat housing 


24 


16 


, Manifold differential pressure sensor 


9 


7 


Jntake manifold stay 


31 


22 


, Intake manifold 


18 


13 


Exhaust manifold and water pump 


7d\\ dipstick guide 


60 


43 


, Heat protector 


14 


10 


, Exhaust manifold M8 


28 


20 


Exhaust manifold M1 0 


30 


22 


Water inlet pipe 


14 


10 


Water pump 


14 


10 


Rocker arms and camshaft 


Rocker cover 


3.3 


2.4 


Rocker arm shaft 


32 


23 
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ENGINE OVERHAUL <2.4L> - Specifications 



Items 


Nm 


ft. lbs. 


Cylinder head and valves 


Cylinder head bolt 

[Tighten to 78 Nm (58 ft. lbs.) and then completely loosen before finally 
tightening with above procedure.] 


20 + 90° + 90° 


14.5 + 90° + 90° 


Front case, counterbalance shaft and oil pan 


Drain plug 


40 


29 


Oil pan 


7 


5^ 


Oil screen 


19 


14 


Oil pressure switch 


10 


7 


Relief plug 


45 


33 


Oil filter bracket 


19 


14 , . ,. : 


Plug 


24 


17, , u, 


Flange bolt 


37 


27 


Oil pump cover screw 


10 


7 


Oil pump cover bolt 


17 


12 


Front case 


24 


17 


Piston and connecting rod 


Connecting rod cap 


20 + 90° - 100° 14.5 + 90° - 100° 


Crankshaft, flywheel and drive plate 


Flywheel bolt 


135 


98 " 


Drive plate bolt 


135 


98 


Rear plate 


11 


8 


Bell housing cover 


9 




Oil seal case 


11 


8 


Bearing cap bolt 


25 + 90° -100° 


14.5 + 90° -1 00° 
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SEALANTS AMM* 



Items 


Specified sealant 


Camshaft position sensor support 


Mitsubishi Genuine Part No. MD970389 or equivalent 


Engine support bracket 


3M ATD Part No. 8660 or equivalent 


1 nermosiai nousmg 


MitsuDisni genuine ran 
No. MD970389 or equivalent 


Water outlet fitting 


Mitsubishi Genuine Part 
No. MD970389 or eauivalent 


Engine coolant temperature sensor 


3M NUT Locking Part No. 41 71 or equivalent 


Engine coolant temperature gauge unit 


3M ATD Part No. 8660 or equivalent 


Oil pressure switch 


3M ATD Part No. 8660 or equivalent 


Oil pan 


Mitsubishi Genuine Part 
No. MD970389 or eauivalent 


Oil seal case 


Mitsubishi Genuine Part 
No. MD970389 or equivalent 



I i i', 
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SPECIAL TOOLS 



IOOI 


Tool number and name 


Supersession 


Application 




MB990767 

End yoke 
holder 


MB990767-01 


Holding camshaft sprocket whei 
loosening or torquing bolt. 


© ® 


MD998719 
Pulley holding 
pins (2) 


MIT308239 


Holding camshaft sprocket wher 
loosening or torquing bolt. 

-.. ii 




MB990938 
Handle 


MB990938-01 


Installation of crankshaft rear oil 
seal 






MD998776 

Crankshaft rear 
oil seal installer 


MD998376-01 


Installation of crankshaft rear oil 
seal 




MD998162 

Plug wrench 

Use with 
MD998783 


MD9981 62-01 


Removal and installation of front 
case cap plug 






MD998285 

Crankshaft front 
oil seal guide 


MD998285-01 


Installation of crankshaft front oil 
seal 








MD998375 

Crankshaft front 
oil seal installer 


MD998375-01 


Installation of crankshaft front oil 
seal 








MD998371 

Silent shaft 
bearing puller 


MD998371-01 

Use with MIT304204 


Removal of counterbalance shaft 
rear bearing 




MD998372 

Silent shaft 
bearing puller 


MD998372-01 

Use with MIT304204 


Removal of counterbalance shaft 
rear bearing 
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Tool 


Tool number and name 


Supersession 


Application 


6 


> 




MD998441 

Lash adjuster 
retainer 




Air bleed of lash adjuster 




MD998442 
Air bleed wire 




Air bleed of lash adjuster 

7'" ' 






MD998440 

Leak-down 
tester 




Leak-down test of lash adjuster 






MD998443 

Lash adjuster 
holder (8) 


MD998443-01 


Supporting of the lash adjuster to 
prevent it from falling when rock- 
er shaft assembly is removed or 
installed 






MD998705 

Silent shaft 
bearing installer 


MD998373-01 

Use with MB990938-01 


Installation of counterbalance 
shaft bearing 




S3 


MD998713 

Camshaft oil 
seal installer 


MD998713-01 


Installation of camshaft oil seal 






MD998727 

Oil pan 
remover 


MD998727-01 


Removal of oil pan 










MD998767 

Tension pulley 
wrench 


MD998752-01 


Installation of auto tensioner 


^9 




* 


MD998772 

Valve spring 
compressor 


General service 

IOOI 


Compression of valve spring 
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Tool 


I Tool number and name 


I Supersession 


Application 




9 


MD998774 

Valve steam 
seal installer 


MD998774-01 


Installation of valve steam seal 






MD998778 

Crankshaft 
sprocket puller 




Removal of crankshaft sprocket 






MD998785 

Sprocket 
stopper 




Supporting counterbalance shaft 
sprocket 


Q 0 


,! 


MD998780 

Piston pin 
setting tool 


MIT216941 


Removal and installation of 
piston pin 


% 




MD998781 

Flywheel 
stopper 




Supporting flywheel and driv > 
plate 






MD998783 

Plug wrench 
retainer 

Use with 
MD998162 




Removal and installation of f ronl: 
case cap plug 


I? 1 




MB991603 

Bearing installer 
stopper 




Removal and installation of rear 
aearing 


6991654 


MB991654 

Cylinder head bolt 
wrench (1 2) 




Removal and installation of 
cylinder head bolt 
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GENERATOR AND IGNITION SYSTEM 

REMOVAL AND INSTALLATION 



11300100148 



25 Nm 
18 ft.lbs. 



10 Nm 
7 ftps. 



ia fu.i?s 




14 Nm 
10 ft.lbs. 



5 Nm 
3.8 ft.lbs. 



6EN1244 



Removal steps 

1 . Drive belt 

2. Water pump pulley 

3. Power steering pump pulley 

4. Generator brace 

5. Generator 

6. Crankshaft pulley 

7. Spark plug cable 



8. Spark plug 

9. Ignition coil assembly 

10. Ignition power transistor assembly 

11. Camshaft position sensor 
►A-^ 12. Camshaft position sensor support 

13. Camshaft position sensing cylinder 
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11 F-12 ENGINE OVERHAUL <2.4L> - Generator and Ignition System 




INSTALLATION SERVICE POINTS " frrW * 

►A^ CAMSHAFT POSITION SENSOR SUPPORT 
INSTALLATION 

(1) Apply a 3 mm bead of form-in-place gasket (FIPG) to 
the area shown. 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or 
equivalent. 



1 -\ t 
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TIMING BELT 

REMOVAL AND INSTALLATION 



11300190114 



14 Nm 
10 ft.lbs. 



r 



45 Nm 
33 ftlbs. 



45 Nm 16 
33 ft.lbs. 

15 



46 Nm 13 

33 ft.lbs. 




11 Nm 
8 ft.lbs. g 

7 ft.lbs 



24' Nm 

17 ft.lbs. 35 Nm 



55 Nm 
40 ft.lbs. 



25 ft.lbs. 120 Nm 
87 ft.lbs 



9 Nm 
7 ft.lbs. 



6EN1083 



Removal steps 

1 . Timing belt front upper cover 

2. Timing belt front lower cover 

3. Crankshaft position sensor 
<4A^» ►J^ 4. Timing belt 

►l-^ 5. Tensioner pulley 

6. Tensioner arm 
►H-^ 7. Auto tensioner 
8. Idler pulley 
■4B^ ►G-^ 9. Oil pump sprocket 
^►►F-^ 10. Crankshaft bolt 

11. Crankshaft sprocket 



12. Flange , 

13. Tensioner "B" 
^E^ ►E^ 14. Timing belt "B" 

-^F^- ►D^ 1 5. Counterbalance shaft sprocket ' 
►C^ 16. Spacer 

17. Crankshaft sprocket "B 
►B-^ 18. Engine support bracket 
►A^ 19. Camshaft sprocket bolt 

20. Camshaft sprocket 

21. Timing belt rear, cover 
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ENGINE OVERHAUL <2.4L> - Timing Belt 





MD998781 
» 6EN0634 




6EN0642 




REMOVAL SERVICE POINTS 
^A^ TIMING BELT REMOVAL 

Mark belt running direction for reinstallation. 
NOTE 

(1) Water or oil on the belt shorten its life drastically, so the 
removed timing belt, sprocket, and tensioner must be 
free from oil and water. These parts should not be washed. 
Replace parts if seriously contaminated. 

(2) If there is oil or water on each part check front case 
oil seals, camshaft oil seal and water pump for leaks. 

<4B^> OIL PUMP SPROCKET REMOVAL 



<4C> CRANKSHAFT BOLT LOOSENING 



4D^> CRANKSHAFT SPROCKET REMOVAL 



^►TIMING BELT "B" REMOVAL 

(1) Make a mark on the back of the timing belt indicating 
the direction of rotation so it may be reassembled in the 
same direction if it is to be reused. 

NOTE 

(1) Water or oil on the belt shortens its life drastically, 
so the removed timing belt, sprocket, and tensioner 
must be free from oil and water. These parts should 
not be washed. Replace parts if seriously contami- 
nated. 
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(2) If there is oil or water on each part check front case 
oil seals, camshaft oil seal and water pump for leaks.' 




rt® 6EN0636 




6EN0637 



MB990767 




MD998719 



6EN0668 




MD998719 
I « 



i£- 6EN0669 



COUNTERBALANCE SHAFT SPROCKET 
REMOVAL 



^►CRANKSHAFT SPROCKET "B" REMOVAL 



<4H^ CAMSHAFT SPROCKET BOLT LOOSENING 



INSTALLATION SERVICE POINTS 
M<4 CAMSHAFT SPROCKET TIGHTENING 
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ENGINE OVERHAUL <2.4L> - Timing, Belt 




Spacer 

I 



mm. 



Oil seal 



Sharp N Counter- 

edge Chamfer balance " Z6EN(J615 




6EN0636 




Timing 
marks 

(on front — \ 
case 




Center of; — 

tensioner /-Center of bolt ^ 
pulley / "*« S^S£^ 



►B<< ENGINE SUPPORT BRACKET INSTALLATION 

Coat the bolts illustrated with sealant before tightening. 

Specified sealant: 

3M ATD Part No. 8660 or equivalent 



►C<« SPACER INSTALLATION 

Install the spacer with the chamfered end toward the oil seal. 



►D<* COUNTERBALANCE SHAFT SPROCKET 
INSTALLATION 



►E^ TIMING BELT "B" INSTALLATION 

(1) Align timing marks on the crankshaft sprocket "B"and 
counterbalance shaft sprocket with the marks on the front , 
case respectively. 

(2) Install the timing belt "B" on the crankshaft sprocket's" 
and counterbalance shaft sprocket. Thgre should be no 
slack on the tension side. 



(3) Make sure that the relationship between the tensioner 
pulley center and the bolt center is as shown in the 
illustration. 
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11F-17 




(4) Move the tensioner "B" in the direction of arrow while 
lifting with a finger to give a sufficient tension to the tension 
side of timing belt. In this condition, tighten bolt to secure 
tensioner "B". When the bolt is tightened, use care to 
prevent shaft from turning together. If shaft is turned 
together, belt will be overtensiohed. 



(5) Check to ensure that timing marks on sprockets and front 
case are in alignment. 

(6) Press with index finger the center of span on tension 
side of timing belt "B". The bolt must deflect S-7 mm 
(.20- .28 in.). 



CRANKSHAFT BOLT TIGHTENING 



►G^OIL PUMP SPROCKET INSTALLATION 

(1) Insert a Phillips screwdriver [shank diameter 8 mm (.31 
in.) shaft] through, the plug hole on the left side of the 
cylinder block to block the left counterbalance shaft. 

(2) Install the oil pump sprocket. 

(3) Apply a proper amount of engine oil to the bearing surfaces 
of the nuts. 

(4) Tighten the nuts to the specified torque. 



►H^ AUTO TENSIONER INSTALLATION . 

(1) If the auto tensioner rod is 'in its fully extended position, 
reset it as follows. ' ■ 

(2) Clamp the auto-tensioner in the vise with, soft jaw& , 
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ENGINE OVERHAUL <2.4L> - Timing Belt 




Z6EN0154 




(3) Push in the rod little by little with the vis© until the set 
hole A in the rod is aligned with the hole B in the cylinder. 

(4) Insert a wire [1.4 mm' (.055 in.) in diameter] into the set 
holes. ^ 

(5) Unclamp the auto tensioner from the vise. 



(6) Install the auto tensioner to front case and, tighten to 
the specified torque. 

Caution 

Leave the wire installed in the auto tensioner. 



H<4 TENSIONER PULLEY INSTALLATION 

Install the tensioner pulley in such direction that its two small 
holes are arranged vertically. 



^J<4 TIMING BELT INSTALLATION 

(1) Check that the timing belt tensioner and have been, 
installed in position. (See ►1-^) 

(2) Align timing mark on camshaft sprocket with timing mark 
on cylinder head. 



(3) Align timing mark on crankshaft sprocket with timing mark 
on front case. 
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11F-19 




(4) Align the timing mark on oil pump sprocket with its mating 
mark. 



(5) Remove the plug on cylinder block and insert a Phillips, 
screwdriver [shank diameter 8 mm. (.31 in.)] through the' 
hole (Engine with counterbalance shafts). 
If it can be inserted as deep as 60 mm (2.4 in.) or more, 
the timing marks are correctly aligned. If the inserted 
depth is only 20-25 mm (.8-1.0 in.), turn the oil pump 
sprocket one turn and realign timing marks. Then check 
to ensure that the screwdriver can be inserted 60 mm 
(2.4 in.) or more. Keep the screwdriver inserted' until 
installation of timing, belt is finished. 



(6) Install the timing belt on the crankshaft sprocket, idler 
pulley, camshaft sprocket, and tensioner pulley in that 
order. 




(7) Lift up the tensioner pulley in the direction of arrow and 
tighten the center bolt. 

(8) Check that all timing marks are lined up. 

(9) Remove the screwdriver inserted in step (5) and fit the 
plug. 

(10) Give the crankshaft a quarter counterclockwise turn. Then, 
turn it clockwise until the timing marks are lined up again. 



(11) Install the special tools, Socket Wrench and Torque 
Wrench, on the tensioner pulley, and loosen the tensioner 
pulley center bolt. 

NOTE 

If the special tool is not available, use a commercially 
available torque wrench that is capable of measuring 
0-5 Nm (0-3.6 ft.lbs.). 

(12) Torque to 3.5 Nm (2.5 ft.lbs.) with the torque wrench. 

(13) Holding the tensioner pulley with the special tool and 
torque wrench, tighten the center bolt to specification. 
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(14) After giving two clockwise turns to the crankshaft, 'let 
it alone for approx. 15 minutes. Then, make sure that 
the auto tensioner setting wire moves freely. 

NOTE 

If the wire does not move freely, repeat step (10) above 
until it moves freely. 

(15) Remove the auto tensioner setting wire. 



(16)Measure the distance "A" (between the tensioner arm 
and auto tensioner body). 

Standard value: 3.8-4.5 mm (.15-. 18 in.) 
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Z8EN0066 



11 







Pee^ing^^^^ 
















Cracks 


Z1EN0249 



Rounded edge 




Abnormal wear 
(Fluffy strand) 



Z8EN0067 



Rubber exposed 

Tooth missing 
and canvas fiber, 
exposed 





Z8EN0068 




INSPECTION 
TIMING BELT 

Replace belt if any of the following conditions exist. 

(1) Hardening of back rubber. 

Back side is glossy without resilience, and leaves no indent 
when pressed With fingernail.:' " 



(2) Cracks on rubber back. 

(3) Cracks or peeling of canvas. 

(4) Cracks on rib root. 

(5) Cracks on belt sides. 



(6) Abnormal wear of belt sides. The sides are normal if 
they are sharp as if cut by a knife. 



(7) Abnormal wear on teeth. 

(8) Missing tooth. 



AUTO TENSIONER 

(1) Check the auto tensioner for possible leaks and replace 
as necessary. 

(2) Check the rod end for wear or damage and replace as 
necessary. 

(3) Measure the rod protrusion. If it is out of specification, 
replace the auto tensioner. 

Standard value: 12 mm (.47 in.) 
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98 to 1 96 N (22 to 44 lbs.) 






ft" 


l Movement 




— > 

i i 








> 


(oj 

6EN1033 



(4) Press the rod with a force of 98 to 196 N (22 to 44 
lbs.) and measure its protrusion. 

(5) If the measured value is 1 mm (0.39 in) or more shorter 
than the value obtained in step (3), replace the auto 
tensioner. 
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FUEL AND EMISSION CONTROL PARTS 
REMOVAL AND INSTALLATION 



it 



12 Nm 

9 ft.lbs. 




19 Nm 
14 ft.lbs. 



22 Nm 
16 ft.lbs. 



6EN1084 



Removal steps 

1 . Throttle body 

2. Throttle body gasket 

3. EGR valve 

4. EGR valve gasket 

5. Injectors and fuel rail 

6. Insulator 

7. Fuel pressure regulator 



►B-^ 8. O-ring 

9. Insulator 
►A<^ 10. Injectors 

11. O-ring 

12. Grommet 

13. Fuel rail 
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1EN0388 



INSTALLATION SERVICE POINTS 

INJECTORS / INJECTOR CLIP INSTALLATION 

(1) Before installing an injector, the rubber O-ring must be 
lubricated with a drop of clean engine oil to aid in installa- 
tion. 

(2) Install injector top end into fuel rail. Be careful not to 
damage O-ring during installation. 



fe>B<4 FUEL 'PRESSURE REGULATOR INSTALLATION 

Before installing the pressure regulator, the O-ring must be 
lubricated with a drop of clean engine. O-ring to aid in 
installation. 



4.. ,>J1,V"':*;(f : 
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f1R25 



INTAKE MANIFOLD 
REMOVAL AND INSTALLATION 



11300270054 



13 Nm 

9 ft.lbs. 



30 Nm 24 Nm 
22 ft.lbs. tA ft.lbs, 



13 Nm 
9 ft.lbs. 




o ^ 18 Nm 

• — — 13.ft.H»s. 

18 Nm 
13 ft.lbs. 




31 Nm 
22 ft.lbs. 



6EN1091 



Removal steps 

1 . Water hose 

2. Water hose 

3. Engine coolant temperature gauge 
unit 

►C-^ 4. Engine coolant temperature sensor 

5. Water inlet fitting 

6. Thermostat 



7 . Water outlet fitting 
►A^ 8. Thermostat housing 

9. Manifold differential pressure sensor 

10. Intake manifold stay 

11. Intake manifold 

12. Intake manifold gasket 
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ENGINE OVERHAUL <2.4L>- intake Manifold 



3mm (.12 in.) 
diameter bead 

sealant 





diameter 

bead sealant 



6EN0682 





INSTALLATION SERVICE POINTS , 

►A^ SEALANT APPLICATION TO THERMOSTAT 
HOUSING 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or equivalent 

NOTE 

(1) Be sure to install the housing quickly while the sealant 
is wet (within 15 minutes). 

(2) After installation, keep the sealed area away from the 
oil and coolant for approx. one hour. , 

►B<« SEALANT APPLICATION TO WATER OUTLET 
FITTING 

Specified sealant: 

Mitsubishi Genuine Part No.' MD970389 or equivalent 

NOTE 

(1) Be sure to install the housing quickly while the sealant 
is wet (within 15 minutes). 

(2) After installation, keep the sealed area away from the 
oil and coolant for approx. one hour. 



►C^ SEALANT APPLICATION TO ENGINE COOLANT 
TEMPERATURE SENSOR 

Specified sealant: 

3M Nut Locking Part No. 4171 or equivalent 



►D^ SEALANT APPLICATION TO ENGINE COOLANT 
TEMPERATURE GAUGE UNIT 

Specified sealant: 3M ATD Part No. 8680 or equivalent 



9EN0092 
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ENGINE OVERHAUL <2.4L>- Exhaust Manifold and Walter Pump 11 F-27 

EXHAUST MANIFOLD AND WATER PUMP ««••■■• 
REMOVAL AND INSTALLATION 




Removal steps 

1 Oil dipstick 7. Exhaust manifold gasket 

2. Oil dipstick guide ►A^ 8. Water inlet pipe 

3. 0-ring " ►A^ 9. O-ring 

4. Heat protector 10. Water pump 

5. Engine hanger 11. Water pump gasket 

6. Exhaust manifold 
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INSTALLATION SERVICE POINT 
►A<< WATER PIPE/O-RING INSTALLATION 

(1) Wet the O-ring (with water) to facilitate assembly. 
Caution 

Keep the O-ring free of oil or grease. 
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ROCKER ARMS AND CAMSHAFT 

REMOVAL AND INSTALLATION 



11300540193 



h Lubricate all 

nternal parts 
with engine oil 
during reassembly. 




Removal steps 

1 . Breather hose 

2. P.C.V.hose 

3. Oil filler cap 

4. Rocker cover 

5. Rocker cover gasket 

6. Oil seal 
►C^ 7 . Oil seal 

<4A^ ►B-^ 8. Rocker arms and rocker arm shaft 
•4A^- ►B^ 9. Rocker arms and rocker arm shaft 



►B^ 10. Rocker shaft spring 

11. Rocker arm A 

12. Rocker arm B 

13. Rocker arm shaft (Intake side) 
►A^ 14. Lash adjuster 

15. Rocker arm C. 

16. Rocker arm shaft (Exhaust side) 
►A-^ 17. Lash adjuster 

18. Camshaft 
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Z6AE0160 



REMOVAL SERVICE POINT 

^A^ ROCKER ARMS AND ROCKER ARM SHAFTS 
REMOVAL 

Before removing rocker arms and shafts assembly, install 
the special tool as illustrated to prevent adjuster from dropping. 




Z6EN0421 



MD998443 




INSTALLATION SERVICE POINTS 
►A<4 LASH ADJUSTER INSTALLATION 

(1) Immerse the' lash adjuster in clean diesel fuel. 

(2) Using a special tool, move the plunger up and down 
4 or 5 times while pushing down lightly on the check 
bail in order to bleed out the air. 



(3) Insert the lash adjuster to rocker arm, being careful not 
to spill the diesel fuel. Then use the special tool to prevent 
adjuster from falling while installing it. 



►B<* ROCKER SHAFT SPRING/ROCKER aRMS AND 
ROCKER ARM SHAFT INSTALLATION 

(1) Temporarily tighten the rocker shaft with the bolt so that 
all rocker arms on the inlet valve side do not push the 

valves. 

(2) Fit the rocker shaft spring from the above and position 
it so that it is right angles to the plug guide; 

NOTE 

Install the rocker shaft spring before installing the exhaust 
side rocker arms and 'rocker arm shaft. 

(3) Remove the special tool for securing the lash adjuster. 

(4) Make sure that the notch in the rocker arm shaft is in 
the direction as illustrated. 



«■ -■;■!:/*:«; 
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INSPECTION 11300550189 

CAMSHAFT 

(1) Measure the cam height. 

Standard value: 

Intake 37.39 mm (1.4720 in.) 
Exhaust 37.47 mm (1.4752 in.) 

Limit: 

Intake 36.69 mm (1.4524 in.) 
Exhaust 36.97 mm (1.4655 in.) 

NOTE 

The camshaft identification mark is stamped on the 
opposite end of the camshaft sprocket side. 











Roller Tip ^» 
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ROCKER ARM 

(1) Check the roller surface. If any dents, damage or seizure 
is evident, replace the rocker arm. 

(2) Check rotation of the roller. If it does not rotate smoothly 
or if looseness is evident, replace the rocker arm. 

(3) Check the inside diameter. If damage or seizure is evident, 
replace the rocker arm. 



LASH ADJUSTER LEAK-DOWN TEST 

Caution 

1. The lash adjuster is a precision part. Keep it free 
from dust and other foreign matter. 

2. Do not disassemble lash adjuster. 

3. When cleaning lash adjuster, use clean diesel fuel 

only. 



MD998442 




MD998441 



7EN0721 



(1) Immerse the lash adjuster in clean diesel fuel.. 

(2) While lightly pushing down inner steel ball using the special 
tool, move the plunger up and down four or five times 
to bleed air. 

Use of the special tool helps facilitate the air bleeding, 
of the rocker arm mounted type lash adjuster. 

(3) Remove the special tool and press the plunger. If the 
plunger is hard to be pushed in, the lash adjuster is normal. 
If the plunger can be pushed in all the way readily, bleed 
the lash adjuster again and test again. If the plunger 
is still loose, replace the lash adjuster. 



TSB Revision 



ENGINE OVERHAUL <2.4L> - Rocker Arms and Camshaft 11 F-33 



Caution * Ik , 

Upon completion of air bleeding; hold lash adjuster 
upright to prevent inside' diesel "fuel front spilling. 



Division 


= 1 mm (.04 in.) 


MD998440 G>^^^% 






Lash adjuster 




7EN0438 



(4) After air bleeding, set lash adjuster on the special tool 
(Leak down tester). 

(5) After plunger has gone down somewhat (.2- .5 mm), 
measure time taken for it to go down 1 . mm- Replace 
if measured time is out of specification. 

Standard value: 4-20 seconds / 1 mm (.04 in.) 
[Diesel fuel at 15-20°C(59-68°F)] 
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CYLINDER HEAD AND VALVES 

REMOVAL AND INSTALLATION 



11300690195 



Lubricate all 
' internal parts 
with engine oil 
during reassembly. 



2 - 




Removal steps 

-4A^M<4 1- Cylinder head bolt 

2. Cylinder head assembly 
►D-^ 3. Cylinder head gasket 
-^►►C-^ 4. Retainer lock 

5. Valve spring retainer 
6. Valve spring 
7. Intake valve 
8. Retainer lock 
9. Valve spring retainer 
►B-^ 10. Valve spring 



ii. Exhaust valve 
►A-^ 12. Valve stem seal 

13. Valve spring seat 
►A-^ 14. Valve stem Seal 

15. Valve spring seat 

16. Intake valve guide 

17. Exhaust valve guide 

18. Intake valve seat 

19. Exhaust valve seat 

20. Cylinder head 
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Spring seat 
6EN0437 



REMOVAL SERVICE POINTS 

PRECAUTION FOR REMOVED PARTS 

Keep removed parts in order according to the cylinder number 
and intake/exhaust. 

^A^ CYLINDER HEAD BOLTS REMOVAL 

Using the special tool, loosen the cylinder head bolts. Loosen 
evenly, little by little. 



^B^ RETAINER LOCK REMOVAL 

Store removed valves, springs and other parts, tagged to 
indicate their cylinder No. and location for reassembly. 



^C^ VALVE STEM SEAL REMOVAL 

Do not reuse valve stem seal. 



INSTALLATION SERVICE POINTS 
►A^ VALVE STEM SEAL INSTALLATION 

(1) Install' the valve spring seat. 

(2) The special tool must be'used to install the valve stem 
seal. Improper installation could result in oil leaking past 
the valve guide. 

Caution 

Do not reuse the valve stem seal. 



^>B<4 VALVE SPRINGS INSTALLATION 

Direct the valve spring end with identification color end toward 
the spring retainer. 
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Identification mark 

(5 



O OqO 




Z6EN0545 




Shank length 



Z9EN0251 





8 


6 


1 


3 


9 






v°y= 








►C^ RETAINER LOCK INSTALLATION 

The valve spring, if excessively compressed, causes the 
bottom end of retainer to be, in contact, with, and damage^ 
the stem seal. 



► D^ CYLINDER HEAD GASKET IDENTIFICATION 

Identification mark: 4G64N 



►E-^ CYLINDER HEAD BOLT INSTALLATION 

(1) When installing the cylinder head bolts, check that the' 
shank length of each bolt meets the limit. If the fimit is' 
exceeded, replace the bolt. 

Limit: Max. 99.4 mm (3.91 in.) 

(2) Apply engine oil to the threaded portions of bolts and, 
to the washers. « 



(3) According to the tightening sequence, tighten the bolts 
to the specified torque 78 Nm (58 ffJbs.) using the special 
tool (MB991 654). 

(4) Loosen bolts completely. 

(5) Retighten the loosened bolts to 20 Nm (14.5 ft.lbs.) in' 
the specified tightening sequence. 

(6) Make a paint mark across each bolt head and cylinder' 
head. 

(7) Give a 90° turn to the bolts in the specified tightening, 
sequence. ' ' ' ; •■ ' 

(8) Give another 90° turn to the bolts and make sure that 
the paint mark on the, head of each bolt, and that on 
the cylinder head are on the same straight line. 

Caution -a 

1. If the bolt is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the bolt, therefore, be careful to give 
a sufficient turn to it. 

2. If the bolt is overtightened, loosen the bolt 

completely and then retighten it by repeating the 
tightening procedure from, step (1). 
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INSPECTION 11300700218 

CYLINDER HEAD 

(1) Check the cylinder head gasket surface for flatness by 
using a straightedge and thickness gauge. 

Standard value: 0.05 mm (.0020 in.) 
Limit: 0.2 mm (.008 in.) 

(2) If the service limit is exceeded, correct to meet specifica- 
tion. 

Grinding limit: • 0.2 mm (.008 in.) 

* Includes combined with cylinder block grinding. 

Cylinder head height (Specification when, new): 
119.9-120.1 m m (4.720-4.73 in.) 



Valve seat 






contact , J 


\ Margin 

I 




t 

I 
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VALVE 

(1) Check the valve face for correct contact. If incorrect, reface 
using valve refaqer. Valve seat contact should be main- 
tained uniform at the center of valve face. 

(2) If the margin exceeds the service limit, replace the valve. 

Standard value: 

Intake 1.0 mm (0.39 in.) 
Exhaust 1.2 mm (.047 in.) 

Limit: 

Intake 0.5 mm (.020 in.) 
Exhaust 0.7 mm (.028 in.) 

(3) Measure the valve's total length. If the measurement is 
less than specified, replace the valve. 



item 


Standard value 
mm (in.) 


.imit mm (in.) 


Intake 


112.30 (4.4213) 


111.80 (4.4016) 


Exhaust 


114.11 (4.4925) 


113.61 (4.4728) 





»_ Out of 

square 






Free 
height 




1EN0264 



VALVE SPRING 

(1) Measure the free height of spring and, if it is smaller 
than the limit, replace. 

Standard value: 51.0 mm (2.008 in.) 

Limit: 50.0 mm (1.969 in.) , 
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(2) Measure the squareness of the spring and, if the limit 
is exceeded, replace. 

Standard value: 2° or less 
Limit: Max. 4° 



Valve s 
guide 





Guide I.D. 



Stem O.D. 
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Valve stem end 



Valve stem 
projection 

Spring seating 
surface 



DEN0212 



VALVE GUIDE 

(1) Measure the clearance between the valve guide and valve 
stem. If the limit is exceeded, replace the valve guide 
or valve, or both. 

Standard value: 

Intake 0.02-0.05 mm (.0008-.0020 in.) 
Exhaust 0.03-0.07 mm (.0012-.0028 in.) 

Limit: 

Intake 0.10 mm (.0039 in.) 
Exhaust 0.15 mm (.0059 in.) 

VALVE SEAT 

(1) Assemble the valve, then measure the valve stem projec- 
tion between the end of the valve stem and the spring 
seating surface. If the measurement exceeds the specified 
limit, replace the valve seat. 

Standard value: 49.30 mm (1.9409 in.) 
Limit: 49.80 mm (1.9606 in.) 




3 mm 
.051 in.) 



.5°-44° 

Z6EN0491 



0.5- 1 mm (.020-.039 in.) 



Cutaway- 




^1 0.5-1 mm 
■tf/, (.020-. 039 in.) 

1EN0274 



VALVE SEAT RECONDITIONING PROCEDURE 

(1) Before correcting the valve seat, check for clearance 
between the valve guide and valve and, if necessary, 
replace the valve guide. 

(2) Using the seat grinder, correct to obtain the specified 
seat width and angle. 

(3) After correcting the valve seat, lap the valve and valve 
seat using lapping compound. Then, check the valve 
stem projection (refer to VALVE SEAT in INSPECTION). 



VALVE SEAT REPLACEMENT PROCEDURE 

(1) Cut the valve seat to be replaced form the inside to thin 
the wall thickness. Then, remove the valve seat. 
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Height of 
seat ring 



Oversize I.D 




1EN0275 



(2) Rebore the valve seat hole in the cylinder I 
selected oversize valve seat diameter. 



to a 



Intake seat ring hole diameters' 

0.3 O.S. 34.30-34.33 mm (1.3504-1.3516 in.) 
0.6 O.S. 34.60-34.63 mm (1.3622-1.3634 in.) 

Exhaust seat ring hole diameters 

0.3 O.S. 31.80-31.83 mm (1.2520-1 .2531 in.) 
0.6 O.S. 32.10-32.13 mm (1.2638-1.2650 in.) 

(3) Before fitting the valve seat, either heat the cylinder head 
up to approximately 250°C (482°F) or cool the valve seat 
in liquid nitrogen, to prevent the cylinder head bore from 
galling. 



(4) Using a valve seat cutter, correct the valve seat to the 
specified width and angle. 

See "VALVE SEAT RECONDITIONING PROCEDURE". 



Removal 
Press 
A 



installation 
Press 



/I 



Push rod 

Valve 
guide 




Push rod 

Valve 
guide 
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VALVE GUIDE 

(1 



REPLACEMENT PROCEDURE 



Using the push rod and a press, remove the valve guide 
toward cylinder head gasket surface. 
(2) Rebore valve guide hole to the new oversize valve guide 
outside diameter. 

Valve guide hole diameters 
0.05 O.S. 11.05-11.07 mm (.4350- .4358 in.) 
0.25 O.S. 11.25-11.27 mm (.4429- .4437 in.) 
0.50 O.S. 11.50-11.52 mm (.4528-.4535 in.) 



NOTE 

Do not install a valve guide of the same size again. 

(3) Using the special tool, press-fit the valve guide, working 
from the cylinder head top surface. * 

(4) After installing valve guides, insert new valves in them 
to check for sliding condition. 

(5) When valve guides have been, replaced, check for valve 
contact and correct valve seats as necessary. 



TSB Revision 



11F-40 



FRONT CASE, COUNTERBALANCE SHAFT AND OIL PAN 

REMOVAL AND INSTALLATION 



f^l Lubricate all 
internal parts 
with engine oil 
during reassembly. 




14 ft.lbs, 

□ 12-^ 

45 Nm 11 & 

33 ft.lbs. 



7 Nm 
5 ft.lbs. 



Removal steps 

►N^ 1. Oil filter 
2. Drain plug 
3- Drain plug gasket 
^►►L^ 4. Oil pan 

5. Oil screen 

6. Oil screen gasket 
<4B»> ►M 7. Plug 

8. 0-nng 
^►►J-^ 9. Flange bolt 

^-l-4| 10. Oil pressure switch 

11. Relief plug 

12. Gasket 

13. Relief spring 

14. Relief plunger 

15. Oil filter bracket 

16. Oil filter bracket gasket 



17 

►H^18. 
►H<«19. 
►G^ 20. 
►F4 21. 
►E^ 22. 
►D^ 23. 

24. 

25. 

26. 

^►►C^ 27. 
<4E* ►B^ 28. 

4E»>A4 29. 



. Oil pump cover 
Oil pump driven gear : 
Oil pump drive gear 
Crankshaft front oil seal 
Oil pump oil seal 
Counterbalance shaft oil seal 
Front case 
Front case gasket 
Counterbalance shaft, left 
Counterbalance shaft, right 
Counterbalance shaft, front bearing 
Counterbalance shaft, rear bearing, 
left 

Counterbalance shaft, rear bearing, 
right 
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tIF41 



MD998727 




6EN0698 



MD998162 




MD998783 
6EN0909 





Screwdriver 
6EN1026 




26EN0565 




Front 
bearing 



MD998371 



3EN0166 



REMOVAL SERVICE POINTS 
^A^OIL PAN REMOVAL 

i 

(1) Remove all oil pan bolts. 

(2) Drive in the special tool betweeri the cylinder, block and 
oil pan. 'i«;" s M 

NOTE 

Never use a screwdriver or chisel, instead of the service 
tool, as a deformed oil pan ffange will result in oil leakage. 



<4B^> PLUG REMOVAL 

If the plug is too tight, hit the plug head with a hammer two 
to three times, and the plug will be easily loosened. 



<^C> FLANGE BOLT REMOVAL 

(1) Remove the plug on the side of cylinder block. 

(2) Insert a Phillips screwdriver [shank diameter 8 mm (.32 
in.)] into the plug hole, to lock the counterbalance shaft. 



(3) Loosen the flange bolt. 



<<D^ COUNTERBALANCE SHAFT FRONT BEARING 
REMOVAL 

Using the special tool, remove the counterbalance shaft 
front bearing from the cylinder block. , 

NOTE 

Be sure to remove the front bearing first. 

If it has not been removed, the Rear Bearing Puller cannot 

be used. 
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MB991603 



MD998372 



6EN0207 




MD998705 



COUNTERBALANCE SHAFT REAR BEARING 
REMOVAL 

Using the special tool, remove the left counterbalance 
shaft rear bearing from the cylinder block. 

NOTE 

When removing the left counterbalance shaft rear bearing, 
install the special tool (MB991603) in front of the cylinder 
block. 



INSTALLATION SERVICE POINTS 

►Alright counterbalanC e SHAFT Rear 
BEARING INSTALLATION 

(1) Apply engine oil to the outer surface of bearing. 

(2) Using special tools, install right rear bearing. Make sure 
that oil hole of bearing is aligned with oil hole of cylinder 
block. 




A6EN1034 



MB991 603 




MD998705 



►B<* LEFT COUNTERBALANCE SHAFT REAR 

BEARING INSTALLATION v 

(1) Install the special tool (GUIDE PLATE) tool to the cylinder 
block. 

(2) Apply engine oil to the rear bearing outer circumference 
and bearing hole in cylinder block. 



MB991603 



MD998705 



Rear 
bearing 



A6EN0557 



(3) Using the special tool, install the rear bearing. 
NOTE 

The left rear bearing has no oil holes. 
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1 



Bearing 



Cylinder 
block 



fifc 
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► C-^ COUNTERBALANCE Sh AFT FRONT BEARING 

INSTALLATION 

Using special tools, install front bearing, 



VID998285 




MD998285 



4 



Oil 

seal 'jA*- 



Socket wrench 



Front case 
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►D^ FRONT CASE INSTALLATION 

(1) Set the special tool on the front end of crankshaft and 
apply a thin coat of engine oil to the outer circumference 
of the special tool to install the front case. 



(2) Install the front case assembly through a new front case 
gasket and temporarily tighten, the flange bolts (other 
than those for tightening the filter bracket). 



►E^ COUNTERBALANCE SHAFT OIL SEAL 
INSTALLATION 



TSB Revision 



11 F-44 



Front Case, Counterbalance 
ENGINE OVERHAUL <2.4L> - Shaft and Oil Pan 




►F^ OIL PUMP OIL SEAL INSTALLATION 



4 



Oil seal 




MD998375 



Z6EN0579 




Z6LU0015 




9EN0094 




Screwdriver 

Z6EN0564 



►G<* CRANKSHAFT FRONT OIL SEAL INSTALLATION 

Using the special tool, install the crankshaft front oil seat 
into the front case. 



►M OIL PUMP DRIVEN GEAR / OIL PUMP DRIVE 
GEAR INSTALLATION 

Apply engine oil amply to the gears and line up the alignment 

marks. 



H<4 SEALANT APPLICATION TO OIL PRESSURE 
SWITCH 

Coat the threads of switch with sealant and install . the switch 
using the special tool. 

Specified sealant: 3M ATD Part No.8660 or equivalent 
Caution 

1. Keep the end of threaded portion clear of sealant. , 

2. Avoid an overtightening. 



►J^ FLANGE BOLT INSTALLATION 

(1) Insert a Phillips screwdriver into a hole in the left side 
of the cylinder block to lock the silent shaft. 
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MD9981 62 




MD998783 
6EN0909 




Bolt hole 
portion 



Groove 
portion 

Z6EN0213 



(2) Secure the oil pump driven gear onto the left counterbal- 
ance shaft by tightening the flange bolt to specified torque. 



►M PLUG INSTALLATION 

(1) Install a new O-ring to the groove of front case. 

(2) Using the special tool, install the plug and tighten to speci- 
fied torque. 



►L<4 OIL PAN INSTALLATION 

(1) Clean both mating surfaces of oil pan and cylinder block. 

(2) Apply a 4 mm (.16 in.) wide bead of sealant to the entire 
circumference of the oil pan flange. 

Specified sealant: 

MITSUBISHI GENUINE PART No. MD970389 or 

equivalent 

NOTE 

(1) Be sure to install the oil pan quickly while the sealant 
is wet (within 15 minutes). 

(2) After installation, keep the sealed area away from 
the oil and coolant for approx. one hour. 



Crank pulley side 




o u o 








O O n 


Oil pan viewed from lower side z 6 eno44S 



(3) Note the difference in bolt lengths at the location shown. 
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\\\ Oil pan side 


Drain piug ll \ 




gasket AV V 
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Bracket side 



\ 



A6EN0591 



►M^ DRAIN PLUG GASKET INSTALLATION 

Install the drain plug gasket in the' shown difeqfion., 

HP ' 

.V, £ ', ■'■ ^ 



I. 



►N^ OIL FILTER INSTALLATION 

(1) Clean the installation surface of the filter bracket. 
.(2) Apply engine oil to the O-ring of, the oil filter. 
(3) Screw the oil filter in until the O-ring contacts the bracket. 
Then tighten 3/4 turn [tightening torque: 17 Nm (12, ftlbs)]. 

NOTE ^ 
For MD1 35737, tighten one turn [tightening torque: 
14 Nm (10 ft.lbs.] after the O-ring contacts the bracket. 
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INSPECTION ^4ow3ow7 
FRONT CASE „ ^ -j « 

(1) Check oil holes for clogging and -clean if necessary. 

(2) Check left counterbalance shaft front bearing section for 
wear, damage and seizure. If there is anything 'wrong 
with the section, replace the front case. 

(3) Check the front case for cracks and other 'damage. Re- 
place cracked or damaged front case. 

OIL SEAL 

(1) Check the oil seal lip for wear and damage. Replace 
oil seal if necessary. 

(2) Check the oil seal lip for deterioration. Replace oil seal 
if necessary. 



COUNTERBALANCE SHAFT 

(1) Check oil holes for clogging. 




(2) Check journal for seizure, damage and contact with bear- 
ing. If there is anything wrong with the journal, replace 
counterbalance shaft, bearing or front case assembly. 



OIL PUMP 

(1) Assemble the-oil pump gear to the front case and rotate 
it to ensure smooth rotation with no looseness. 

(2) Ensure that there is no ridge wear on the contact surface 
between the front case and the gear surface of the oil 
pump cover, 

(3) Check the side clearance 

Standard value: 

Drive gear 0.08-0.14 mm (.0031 -.0055 in.) 
Driven gear 0.06-0.12 mm (.0024-.0047 in.) 



ft- i«£ 
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PISTON AND CONNECTING ROD 

REMOVAL AND INSTALLATION 



11300840187 



Lubricate all 
' m internal parts 
with engine oil 
during reassembly. 





©- 



Z6EN0526 



Removal steps 
►G^ 1. Nut 

<4A^- ►F-^ 2. Connecting rod cap 

►E-^ 3. Connecting rod bearing 

►D-^ 4. Piston and connecting rod assembly 

►E«4 5. Connecting rod bearing 
►C-^ 6. Piston ririg No. 1 y 



►C-^ 7. Piston ring No. 2 
8. Oil ring 
<4B^-^A*4 9. Piston pin 

10. Piston 

11. Connecting rod 

12. Bolt 
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Cylindemumber 



Piston Din setting 
tool MIT216941 




Z7EN0448 




^ ^ 4 ^ 




Z7EN0425 



REMOVAL SERVICE POINTS 
^►CONNECTING ROD CAP REMOVAL ' 

(1) Mark the cylinder number on the side of the connecting 
rod big end for correct reassembly. 

(2) Keep the removed connecting rods, caps, and bearings 
in order according to the cylinder number: « 



" it 



^P> PISTON PIN REMOVAL 



| Item No. 


Part No. 


Description 


1 


MIT310134 


Base :*>. £ " 


2 


MIT310136 


Piston.Support 1 * - 


Li , 


MIT310137 


Connecting Rod Guide Pin 


4 


MIT310138 


Conflecting RodGqide Pin 


5 


MIT310139 


Connecting Rod Guide Pin 


6 


MIT310140 


Piston Support 


7 


MIT310141 


Connecting Rod Guide Pin 


8 


MIT310142 


Piston Support 


9 


MIT481 43 P 


ress Pin 


10 


21 6943 


Stop Screw 


11 


10396 


Nut 



(1) Remove the stop screw from the base. 

(2) Select the correct piston support for your application (See 
above). Fit the piston support onto the base. Place the' 
base pn press support blocks. ? 



if- 
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Piston pin 
Front mark 



Connecting rod 
guide pin 
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Base 



_ocknut 




Press pir 



Piston 
support 



Pin depth set 
location 




Stop 
screw 



Flat piston 
support 



Z7EN0428 



(3) Insert the press pin through the piston! pin hole. Select 
the correct connecting rod guide pin (Sep above). Thread 
the guide pin onto the threaded portion of the press pin. 

(4) Position the piston assembly on the piston., support in 
the press. With the press pin up as, shown in Figure 4, 
insert the guide pin through the hole, in flie piston and 
through the hole in the piston support. 

(5) Press the piston pin out of the assembly. 

IMPORTANT: To avoid piston damage, 

• The piston support must seat squarely against 
the piston. 

• Verify that the piston pin will slide through the 
hole in the piston support. 

(6) Remove the piston pin from the press pin. 



INSTALLATION SERVICE POINTS 
►A<« PISTON PIN INSTALLATION 

(1) Thread the stop screw and lock nut assembly into the 
base. Fit the correct piston support on top of the base. 
Insert the press pin, thregded end up, into the hole in 
the piston support until the press pin touches the stop 
screw. 

(2) Using the markings on the press pin, adjust the stop 
screw to the depth as shown below:'"" 

Depth: 

Refer to the operating instructions on the special tool. 
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Piston pin 



Front mark 



Base 



Stop screv 




Connecting rod 
guide pin 



Lock nut 
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(3) Place the base on press support blocks. 

(4) Slide the piston pin over the threaded end of the press 
pin, and thread the correct guide pin up against it. 

(5) Coat the piston pin with oil, aiid with the connecting rod 
held in position, slide the guide pin through the piston 
and connecting rod. 

(6) Press the piston pin through the connecting rod until the 
guide pin contacts the stop screw. 

(7) Remove the piston assembly from the base. Remove 
the guide pin and press pin from the assembly. 

IMPORTANT: Due to production tolerance variations, 
it is necessary to visually inspect the piston pin depth 
after installation to verify that the piston pin is cen- 
tered. Adjust if necessary. 




Z6EN0298 




Upper side rail 



Spacer 



Lower side rail 
6EN1237 



(8) Check that the piston moves, smoothly. 



►B^ OIL RING INSTALLATION 

(1) Fit the oil ring spacer into the piston rihg groove. 
NOTE 

1 . The side rails and spacer may be installed in either 

direction. 

2. New spacers and side rails are colored for 
identification of their sizes. 



Size 


Identification color 


Standard 


None 


0.50 mm oversize 


Blue 


1 .00 mm oversize 


Yellow 
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(2) Install the upper side rail. 

To install the side rail, first fit one end., of the rail into 
the piston groove, then press the remaining portion into 
position by finger. See illustration. 
Use of ring expander to expand the side rail end gap 
can break the side rail, unlike other piston rings. 

Caution * , , ;fn< 

Do not use piston ring expander when installing side 
rail. 

(3) Install the lower side rail in the same procedure as 
described in step (2). 

(4) Make sure that the side rails move smoothly in either 
direction. 




Identification mark "1 R" 
Identification mark "2R" | Size mark 
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Upper side 
rail 



Crankshaft 
pully 4" 
side 




No.1 



No.2 ring gap 
and spacer gap 



Lower side 

rail 
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►C^ PISTON RING NO. 2 / PISTON RING NO. 1 
INSTALLATION 

Using piston ring expander, fit No. 2 and 'then No. 1 piston 
ring into position. 1 * 

NOTE 

1. The ring end is provided with identification, mark. 

Identification mark: 
No.1 ring 1R 
No.2 ring 2R 

2. Install piston rings with identification mark facing up, to' 

the piston crown side. 

3. Size marks on piston rings are as follows.. 



Size 


Size mark 


Standard 


NONE 


0.50 mm oversize 


50 


1 .00 mm oversize 


100 



►D^ PISTON AND CONNECTING ROD INSTALLATION 

(1) Liberally coat engine oil on the circumference of the piston, 
piston ring, and oil ring. 

(2) Arrange the piston ring and oil ring gaps (side rail and 
spacer) as shown in the figure. 

(3) Rotate crankshaft so that crank pin is on center of cylinder 
bore. 
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" • i-ij^ Front mark 
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\ o 






Identification mark 
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(4) Usr suitable thread protectors on the connecting rodi)oits 
before inserting piston and connecting rod assembly into 
the. cylinder block. 

Care' must be taken not to nick the crank pin. 

(5) Using a suitable piston, ring compressor tool, install the ; 
piston and connecting rod assembly into the cylinder block. 



►E^ CONNECTING ROD BEARINGS INSTALLATION 

When the bearing needs replacing, select and install a, proper ; 

bearing by the following procedure. 

(1) Measure the crankshaft pin diameter and cortfirrn its classi- 
fication from the following table. In the case Of a crankshaft, 
supplied as a service part, identification Colors of its, pins ; 
are painted at the positions shown in the illustration.;^ ' 



(2) The connecting rod bearing identification mark is stamped 
at the position shown in the illustration. 



Crankshaft pin 


Connecting rod bearing 


Classifi- 
cation 


Identifica- 
tion mark 


Identifi- 
cation 
color 


O.D. mm (in.) 


Identifi- 
cation 
mark 


Thickness mm (in.) 




Produc- 
tion part 


Service 
part 








1 


None 


Yellow 


44.995-45.000 
(1.7715-1.7717) 


1 


1.478-1.491 
(0.0582-0.0587) 


2 


None 


None 


44.985-44.995 

(1.7711-1.7715) 


2 


1.491-1.495 
(0.0587-O.0589) 


3 


None 


'White 


44.980-44.985 
(1.7709-1.7711) 


3 


1.495-1.499 
(0.0589-0.0590) 



Connecting rpd I.D.: 48.000-48.015 mm (1.8900-1.8904 in.) 
(3) Select a proper bearing from the above table on the basic 
of the identification data confirmed under Items CD and (2). 
[Example] 

(1) If the measured value of a crankshaft pin outer 
diameter is between 44.995 and 45.000 mm (1.7715 
and 1.7717 in.), the pin is classified as "1" in the 
table. In case the crankshaft is also replaced by 
a spare part, check the identification colors of the 
pins painted on the new crankshaft. If the color is 
• yellow, for example, the pin is classified as "1". In 
the above cases, select, the connecting rod bearing 
having identification mark "1". 
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Notches 




Cylinder No. 



DEN0051 




►F^ CONNECTING ROD CAP INSTALLATION 

(1) Verifying the mark made during disassembly, install the 
bearing cap to the connecting rod. If the connecting rod 
is new with no index mark, make sure that the bearing 
locking notches come on the same side as shown. 



(2) Make sure that the connecting rod big end side clearance 
meets the specification. 

Standard value: 0.1 0-0.25 mm (.0039-.0098 in.) 
Limit: 0.4 mm (.016 in.) f 



►G^ CONNECTING ROD CAP NUT INSTALLATION 

NOTE 

Installation of the connecting rod nut should be performed 
with the cylinder head or the spark plug removed. 

(1) Since the connecting rod bolts and nuts are torqued using 
the plastic area tightening method, the bolts should be 
examined BEFORE reuse. If the bolt threads are "necked 
down", the bolt should be replaced. 

Necking can be checked by running a nut with fingers 
to the full length of the bolt threads. If the nut does 
not run down smoothly, the bolt should be replaced. 

(2) Before installation of each nut, apply engine oil to the 
threaded portion and bearing surface of the nut. 

(3) Loosely tighten each nut to the bolt. 

(4) Then tighten the nuts alternately to a torque of 20 Nm 
(14.5 ft.lbs.) to install the cap properly. 

(5) Make a paint mark on the head of each nut. 

(6) Make a paint mark on the bolt end at the position 90° 
to 100° from the paint mark made on the nut in the direction 
of tightening the nut. 

(7) Give a 90° to 100° turn to the nut and make sure that 
the paint mark on the nut and that on the bolt are in 
alignment. 

Caution 

1. if the nut is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the nut, therefore, be careful to give 
a sufficient turn to it. 

2. If the nut is overtightened (exceeding 100°), loosen 
the nut completely and then retighten it by 
repeating the tightening procedure from step (1). 
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INSPECTION 11300850111 
PISTON RING 

(1) Check the piston ring for damage, excessive wear, and 
breakage and replace if defects, are evident. If the' piston 
has been replaced with ,a new one, the piston rings must 
also be replaced with, new. ones. 

(2) Check for the clearance between the piston ring and 
ring groove. If the limit is exceeded, replace the ring 
or piston, or both. 

Standard value: 0.03-0.07 mm (.0012-.0028 in.) 
Limit: 0.1 mm (.004 in.) 



(3) Install the piston ring into the cylinder bore. Force it 
down with a piston, its crown being in contact with the 
ring, to correctly position it at right angles to the cylinder 
wall. Then, measure the end gap with a feeler gauge. 
If the ring gap is excessive, replace the piston ring. 

Standard value: 

No.1 ring 0.25-0.35 mm (.0098-.0138 In.) 
No.2 ring 0.40-0.55 mm (.0157-.0217 in.) 
Oil ring 0.10-0.40 mm (.0039-.0157 in.) 

Limit: 

No. 1, No. 2 ring 0.8 mm (.031 in.) 
Oil ring 1.0 mm (.039 in.) 



CRANKSHAFT PIN OIL CLEARANCE 
(PLASTIGAGE METHOD) 

(1) Remove oil from crankshaft pin and connecting rod 
bearing. 

(2) Cut the Plastigage to the same length as the width of 
bearing and place it on crankshaft pin in parallel with 
its axis. 
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(3) Install the connecting rod cap carefully and tighten' the 
nuts to specified torque. 

(4) Carefully remove the connecting rod' cap. 

(5) Measure the width of the Plastigatge at its widest part 
by using a scale printed on the Plastigage package. 

Standard value: 0.02-0.05 mm (.0008 -.0020 in.) 
Limit: 0.1 mm (.004 in.) 
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CRANKSHAFT, FLYWHEEL AND DRIVE PLATE 

REMOVAL AND INSTALLATION 



11300870193 



<sm Lubricate all 
' m internal parts 
with engine oil 
during reassembly. 



11 Nm 
8 ft.lbs. 



9 Nm 
7.fUbs. 





135 Nm 
98 




135 Nm 
98 ft.lbs. 



Removal steps 

1 . Flywheel bolt <M/T > 

2. Flywheel <M/T> 

3. Drive plate bolt <A/T> 

4. Adapter plate <A/T> 

5. Drive plate <A/T> 

6. Crankshaft bushing <A/T> 

7. Rear plate 

8. Bell housing cover 



6EN1086 



9. Oil seal case 
►C^ 10. Oil seal 

1 1 . Bearing cap bolt 

12. Bearing cap 

^-A-^ 13. Crankshaft bearing (lower) 

14. Crankshaft 
^-A^ 15. Crankshaft bearing (upper) 

16. Cylinder block 
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i Timing belt side 

Cylinder block bearing bore 
identification mark 

No. 3 I I 
Mb. 4 I 

No. 5 



No 



VNO 

^5 



Cylinder bore 
size mark 

O 
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Grooveless 




Lower bearing 
(for No. 1,2.4.5) 



Upper and lowe 
bearings 
(for No. 3) 



Identification 
mark 




Identification 
mark 



„ . Upper bearing 
Gra ov ete ss (tor No. 1,2,4,5) 




Identification 
mark 

1 EN0272 



REASSEMBLY SERVICE POINTS 

►A^ CRANKSHAFT BEARING INSTALLATION 

When the bearing needs replacing, select and install a proper 
bearing by the following procedure. 

(1) Measure the crankshaft journal diameter and confirm its 
classification from the following table. In the case of 
a crankshaft supplied as aservice part, identification colors 
of its journals are painted at the positions shown in the 
illustration. 

(2) The cylinder block bearing bore diameter identification 
marks are stamped at the position shown in the illustration 
from the front of engine, beginning at No. 1. 



Crankshaft journal 


Cylinder 
block bear- 
ing bore 


Crankshaft 
bearing 


Classi- 
fication 


Identifica- 
tion mark 
(for 

production 
part) 


Identifica- 
tion color 
(for service 
part) 


Outer 
diameter mm 
(in.) 


Identifica- 
tion mark 


Identifica- 
tion mark 
(for service 
part) 


1 


None 


Yellow 


56,994-57.000 
(2.2439-2.2441) 


0 


1 








*.* 1" 


2 










2 


3 


2 


None 


None ' 


561988-56.994 
(2.2436-2.2439) 


, 0 


2 








1 


3 










2 


4 


3 


None 


White 


56.982-56.988 
(2.2438-52.2436) 


0 


3 








1 


4 










2 


5 



(3) Select a proper bearing from the above table on the basis 
of the identification data confirmed under Items (1) and 
(2). 

[Example] 

1. If the measured value of a 'crankshaft journal outer 
diameter is between 56.994 - 57.000 mm (2.2439 
- 2.2441 in.), the journal is classified as "1" in the 
table. In case the crankshaft is also replaced by a 
spare part, check the identification colors of the 
journals painted on the new crankshaft. If the color 
is yellow, for example, the journal is classified as 

2. Next, check the cylinder' block bearing hole 
identification mark stamped on the cylinder block. 
If it is "0", read the "Bearing ideritification mark" column 
to find the identification mark of the bearing to be 
used. In this case, it is "1". 

(4) Install the bearings having an oil groove to the cylinder 
block. 

(5) Install the bearings having no oil groove to the bearing 
cap. 
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of 



Shank length 
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►B^ BEARING CAP / BEARING CAP BOLT ' 
INSTALLATION 

(1) Install the bearing caps so that the arrow points to the ; 
timing belt side. "" " ; 

(2) Before installing the bearing cap bolts, check that the, 
shank length of each bolt "meets the limit., If, the limit': 
is exceeded, replace the bolt. 1 ,- % 

Limit (A): Max. 71.1 mm (2.80 in.) 

(3) Apply engine oil to the threaded portion and bearing sur- 
face of the bolt. „ . 

(4) Tighten the bolts to 25 Nm (18 ft.lbs.) in 'the' specified 
tightening sequence. 

(5) Make a paint mark on the head of each bolt. 

(6) Make a paint mark on the bearing cap at the position 
90° to 100° from the paint mark made on the bolt in 
the direction of tightening the bolt. 

(7) According to the specified tightening sequence, give a 
90° to 100° turn to each bolt and make sure that the 
paint mark on the bolt and that on the cap are in alignment. 

Caution 

1. If the bolt is turned less than 90°, proper fastening 
performance may not be expected. When 
tightening the bolt, therefore, be careful to give 
a sufficient turn to it. 

2. If the bolt is overtightened (exceeding 100°), 
loosen the bolt completely and then retighten it by 
repeating the tightening procedure from step (1). 




(8) After installing the bearing caps, make sure that the crank- 
shaft turns smoothly and the end play is correct. If the 
end play exceeds the limit, replacer No.3 crankshaft bear- 
ings. 

Standard value: 0.05-0.18 mm (.0020-.0071 in.) 
Limit: 0.25 mm (.0098 in.) 




MB990938 
MD998776 



Z6EN0709 



►C^ OIL SEAL INSTALLATION 
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►D^ SEALANT APPLICATION TO OIL SEAL CASE 

Specified sealant: 

Mitsubishi Genuine Part No. MD970389 or equivalent 

NOTE 

(1) Be sure to install the case quickly while the sealant is' 
wet (within 15 minutes). 

(2) After installation, keep the sealed area away from the 
oil and coolant for approx. one hour. 
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Plastigage 

Z6EN0623 




INSPECTION 11300880103 
CRANKSHAFT OIL CLEARANCE (PLASTIGAGE METHODj 

(1) Remove oil from the crankshaft journal ancf crankshaft 

bearing. 

(2) Install the crankshaft. 

(3) Cut the Plastigage to the same length as the width of 
bearing and place it on journal in parallel -with its axis; 



(4) Install the crankshaft bearing cap carefully and tighten 
the bolts to the specified torque. 

(5) Carefully remove the crankshaft bearing cap. 

(6) Measure the width of the Plastigage at its widest part 
by using a scale printed on the Plastigage package. 

Standard value: 0.02-0.04 mm (.0008-.0016 in.) 
Limit: 0.1 mm (.004 in.) 



CYLINDER BLOCK 

(1) Visually check for scratches, rust, and corrosion. 

Use also a flaw detecting agent for the check. If defects 
are evident, correct, or replace. 

(2) Using a straightedge and feeler gauge, check the block 
: top surface for warpage. Make sure that the surface 

is free from gasket chips and other foreign matter. 

Standard value: 0.05 mm (.0020 in.) 
Limit: 0.1 mm (.004 in.) 

(3) If the distortion is excessive, correct within the allowable 
limit or replace. 

Grinding limit: 0.2 mm (.008 in.) 

Includes/combined with cylinder head grinding 
Cylinder block height (when new): 

289.9-290.1 mm (11.413-11.421 in.) 

(4) Check cylinder walls for scratches and seizure. If defects 

are evident, correct (bored to oversize) or replace. 




12 mm i_ 
(.47 in.)y- 

Center 



Bottom 




6EN0553 



(5) Using cylinder gauge, measure the cylinder bore and 
cylindricity. If worn badly, correct cylinder to an oversize 
and replace piston and piston rings. Measure at the 
points shown in illustration. 

Standard value: 

Cylinder I.D. 86.50 mm (3.4055 in.) 
Cylindricity 0.01 mm (.0004 in.) or less 
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BORING CYLINDER 

(1) Oversize pistons to be used should be determined on 
the basis of the largest bore cylinder. 

Piston size identification 



Size 


Identification mark 


0.50 O.S. 


0.50 


1 .OOO.S. 


1.00 



NOTE 

Size mark is stamped on piston top. 

(2) Measure outside diameter of piston to be used. Measure 
it in thrust direction as shown. 

(3) Based on measured piston O.D. calculate boring finish 
dimension. 

Boring finish dimension = Piston O.D. + 
(clearance between piston O.D. and cylinder) - 
0.02 mm (.0008 in.) (honing margin) 

(4) Bore all cylinders to calculated boring finish dimension. 
Caution 

To prevent distortion that may result from temperature 
rise during honing, bore cylinders, working from No. 
2 to No. 4 to No. 1 to No. 3. 

(5) Hone to final finish dimension (piston O.D. + clearance 
between piston O.D. and cylinder). 

(6) Check clearance between- piston and cylinder. 

Clearance between piston and cylinder: 
0.02-0.04 mm (.0008-. 001 6 in.) 

NOTE 

When boring cylinders, finish all of four cylinders to same 
oversize. Do not bore only one cylinder to an overside. 



TSB Revision 



12-1 



ENGINE 
LUBRICATION 



CONTENTS 

ENGINE OIL COOLER 5 ON-VEHICLE SERVICE 3 

^■-iH-riA! ■L II -sN n ..A-nsM l „ Engine Oil Inspection 3 

GENERAL INFORMATION 2 r 

Engine Oil Replacement 3 

LUBRICANTS 2 Oil Filter Replacement 4 



12-2 



ENGINE LUBRICATION - General Information/Lubricants 



GENERAL INFORMATION 

The lubrication method is a fully force-fed, full-flow 
filtration type. 

ENGINE OILS 
Health Warning 

Prolonged and repeated contact with mineral oil 
will result in the removal of natural fats from the 
skin, leading to dryness, irritation and dermatitis. 
In addition, used engine oil contain^ potentially 

Recommended Precautions 

The most effective precaution is to adapt working 
practices which prevent, as far as practicable, the 
risk of skin contact with mineral oils, for example 
by using enclosed systems for handling used engine 
oil and by degreasing components, where 
practicable, before handling them. 
Other precautions: 

• Avoid prolonged and repeated contact with oils, 
particularly used engine oils. 

• Wear protective clothing, including impervious 

gloves where practicable. 

• Avoid contaminating clothes, particularly 

underpants, with oil. 

• Do not put oily rags in packets, the use of 

overalls without pockets will avoid this. 

• Do not wear heavily soiled clothing and 
oil-impregnated foot-wear. Overalls must be 
cleaned regularly and kept separate from 
personal clothing. 



12100010077 



harmful contaminants which may cause skin cancer. 
Adequate means of skin protection and washing 
facilities must be provided. 



Where there is a risk of eye contact, eye 
protection should be worn, for example, 
chemical goggles or face shields; in addition 
an eye wash facility should be provided. 
Obtain First Aid treatment immediately for open 
cuts and wounds. 

Wash regularly with soap and water to ensure 
all oil is removed, especially before meals (skin 
cleansers and nail brushes will help). After 
cleaning, the application of preparations 
containing lanolin to replace the natural skin 
oil is advised. * 
Do not use gasoline, kerosine, diesel fuel, gas 
oil, thinners or solvents for cleaning skin. 
Use barrier creams, applying them before each 
work period, to help the removal of oil from 
the skin after work. 

If skin disorders develop, obtain medical advice 
without delay. 



LUBRICANTS 






12100040090 


Items 


Engine oil (API classification) 


Quantity dm 3 (qts.) 


Oil filter 


2.0L Engine (Non-turbo) 


SH or higher 


0.5 (.53) 




2.0L Engine (Turbo) and 
2.4L Engine 




0.3 (.32) 


Oil cooler <2.0L Engine 


(Turbo)> 




0.1 (.11) 


Total quantity 


2.0L Engine (Non-turbo) 
and 2.4L Engine 




4.3 (4.5) 




2.0L Engine (Turbo) 




4.4 (4.6) | 



EOLCS certification mark 




M03A015 



ENGINE OIL 
Caution 

Nevel use nondetergent or straight mineral oil. 
Oil Identification Symbol 

Use only engine oils displaying the EOLCS certification mark 
on the container. 
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If these oils are not available, an API classification SH ECU 
or SH/CDECII can be used.' 



ON-VEHICLE SERVICE 

ENGINE OIL INSPECTION 

1. Pull out the oil dipstick slowly and check that the oil level 
is within the marks on the oil dipstick. 

2. Check that the oil is not excessively dirty, that there is 
no coolant or gasoline mixed in, 'and that it has, sufficient 
viscosity. 



Drain plug 
gasket 




Oil pan side 



c2.0L Engine (Non-turbo)> 




Drain plug v 
!34 Nm (25 ft.lbs.)^ 



:2.0L Engine (Turbo) and 
!.4L Engine> 




- Drain plug 
39 Nm (29ft.lbs.) 




ENGINE OIL REPLACEMENT 12100100095 

1. After warming up the engine, remove the oil filler cap. 

2. Remove the drain plug to allow the engine oil to drain. 

3. Replace the drain plug gasket with a new one and tighten 
the drain plug. 
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Non-turbo 



G 



23 -18 38 
-30 f-20 -10 0 lO 20 30 40 50 'C 



3=C 



-20 -10 0 20 40 80 fiO too 120 F 



2.0L I 
Engine] 



2.4L 
Engine 



SAE 10W-30 



c 



SAE 5W-30, PREFERRED 



3 



c 



SAE 5W- 30, PREFERRED 



Turbo 



M038010 



e 



30 -JO -10 0 10 20 30 40 50 "C 

' I I , I I , 1 I i I I, I 1,11-1 ^ 



20 -• 3 0 20 3}40 fit SO 100 120 F 



SAE 20W-40 



< 



SAE SW-30 



M03B002 

00005326 



4. Supply new engine oil through the oil filler. 

Engine oil total quantity: 

[including oil filter and oil cooler] 

<2.0L Engine (Non-turbo) arid 2.4LEngine> 

4.3 dm 3 (4 1/2 qts.) 
<2.0L Engine (Turbo)> 

4.4 dm 3 (4.6 qts.) 

5. Start and run the engine a few minutes. 

6. Stop the engine and check the engine oil level is within 
the level range indicated on the oil dipstick. 

NOTE 

*: SAE5W-30 may be used for operation in very cold weather 
areas where the lowest ambient temperature is below 
-10°F (-23° C). 



OIL FILTER REPLACEMENT 121001100S1 

1. Remove the engine oil filler cap. 

2. Remove the engine oil drain plug, and drain out the engine 
oil. 

3. Remove the engine oil filter by using the oil filter wrench. 

4. Clean the oil filter mounting, surface of the oil filter bracket. 




5. Coat engine oil to the O-ring of'new oil filter: ' . 

6. Screw on the oil filter by hand until it touchesthe surface 
of the flange and then tighten it with, the filter wrench: 
etc. 

<2.0L Engine (Turbo) and2.4L Engine> 

• For MD135737: One full turn or 14 Nm (10 ft.lbs.) 

• For MD136466.MD325714: 3/4 turn or 17 Nm (12 
ft.lbs.) 

<2.0L Engine (Non-turbo)> 

• For M05281 090: 3/4 turn or 21 Nm (15 

7. Add new engine oil through the oil filter. 

8. Start and run engine and check for engine oil leaks. 

9. After stopping engine, check oil level and replenish as 

necessary. 
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ENGINE OIL COOLER <2.0L ENGINE (4G6)> 

REMOVAL AND INSTALLATION 



12100130117 



Pre-removal Operation 
• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.] 



Post-installation Operation 

• Engine Coolant Supplying. 

(Refer to GROUP 00 - Maintenance Service.) 

• Engine OiT Checking and" Supplying 




Removal steps 

1. Oil filter 

2. Water hose connection 

3. Oil cooler bolt 
►A-^ 4. Engine oil cooler 



Oil filter bracket 



Stopper 



Engine oil cooler 




Oil filter 

A01X0202 



INSTALLATION SERVICE POINT 

►A^ ENGINE OIL COOLER INSTALLATION 

Insert the stopper into the groove of the oil filter bracket, 
and then tighten the oil cooler bolt. 
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INSPECTION 12100140080 

• Check the water hoses for cracks, damage, clogging, or 
deterioration. 

• Check the oil cooler bolt for clogging or deformation. 



TSB Revision 



FUEL 



CONTENTS 



13109000140 



MULTIPORT FUEL INJECTION (MR) 13A 

ELECTRONIC CONTROL TYPE CARBURETOR 13B 

CONVENTIONAL TYPE CARBURETOR 13C 

VARIABLE VENTURI TYPE CARBURETOR 13D 

DIESEL FUEL 13E 

FUEL SUPPLY 13F 

AUTO-CRUISE CONTROL SYSTEM Refer to GROUP 17 

TRACTION CONTROL SYSTEM (TCL) . .>;■*>-»:.. 13H 



LPG SYS 



. • . . . . . - .......•.<• 



131 



NOTE 

Groups that have been shaded are not contained in this manual. 
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MULTIPORT FUEL INJECTION (MFI) 
<2.0L ENGINE (NON-TURBO)> 



GENERAL INFORMATION 

The Multiport Fuel Injection System consists 
of sensors which detect the engine conditions, 
the POWERTRAIN CONTROL MODULE 
(PCM) which controls the system based on 
signals from these sensors, and actuators 
which operate under the control of the PCM. 

FUEL INJECTION CONTROL 

The injector drive times and injector timing are 
controlled so that the optimum air/fuel mixture 
is supplied to the engine to correspond to the 
continually-changing engine operation condi- 
tions. 

A single injector is mounted at the intake port 
of each cylinder. Fuel is sent under pressure 
from the fuel tank by the fuel pump, with the 
pressure regulated by the fuel pressure 
regulator. The regulated fuel is distributed 
to each of the injectors. 
Fuel injection is normally carried out once for 
each cylinder for every two rotations of the 
crankshaft. The firing order is 1-3-4-2. This 

IDLE AIR CONTROL 

The idle speed' is kept at the optimum speed 
by controlling the amount of air that bypasses 
the throttle valve in accordance with changes 
in idling conditions and engine load during 
idling. 

The PCM drives the idle air control (IAC) motor 
to keep the engine running at the pre-set idle 
target speed in accordance with the engine 

IGNITION TIMING CONTROL 

The ignition power transistor is built into the 
PCM. It turns the ignition primary circuit on 
and off to respectively supply and cut off primary 
current flow to the ignition coil. 



13100010302 



The PCM carries out activities such as- fuel 
injection control, idle air control and ignition 
timing control. 

In addition, the PCM is equipped with several 

diagnostic test modes which simplify 
troubleshooting when a problem develops. 

is called multiport. The PCM provides a richer 

air/fuel mixture by carrying out "open-loop" 
control when the engine is cold or operating 
under high load conditions in order to maintain 
engine performance. 

In addition, when the engine is warm or 
operating under normal conditions, the PCM 
controls the air/fuel mixture by using the heated 
oxygen sensor signal to carry out "closed-loop" 
control in order to obtain the theoretical air/fuel 
mixture ratio that provides the maximum 
cleaning performance from the three way 
catalyst. ••* >• '■ 



coolant temperature and air conditioning load. 
In addition, when the air conditioning switch 
is turned off and on while the engine is idling, 
the IAC motor operates to adjust the throttle 
valve bypass air amount in accordance with 
the engine load conditions in order to avoid ' 
fluctuations in the engine speed. 



This controls the ignition timing in order to 
provide the optimum ignition timing with respect 
to the engine operating conditions. The ignition 
timing is determined by the PCM from the 
engine speed, intake air volume, engine coolant 
temperature and atmospheric pressure. 
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DIAGNOSTIC TEST MODE 

• When an abnormality is detected in one 
of the sensors or actuators related to 
emission control, the CHECK ENGINE/ 
MALFUNCTION INDICATOR LAMP illumi- 
nates as a warning to the driver. 

• When an abnormality is detected in one 

of the sensors or actuators, a diagnostic 

OTHER CONTROL FUNCTIONS 

1. Fuel Pump Control 

Turns the fuel pump relay ON so that current 
is supplied to the fuel pump while the engine 
is cranking or running. 

2. A/C Compressor Clutch Relay Control 

Turns the A/C compressor clutch ON and 
OFF. 

3. Fan Relay Control 

The radiator fan and condenser fan speeds 
are controlled in response to the engine 
coolant temperature and vehicle speed. 



trouble code corresponding to the 

abnormality is output. * 5 " 
The RAM data inside the PCM that is relajed 
to the sensors and actuators ©an bi^hiad 
by means of the scan tool. 
In addition, the actuators can be controlled 
under certain circumstances. '' " 



4. Generator Charging Control 

Controls the generator field current in order 
to control the generated current. ■, 

5. Engine Speedometer or Tachometer 
Control 

Sends a pulse signal which 'corresponds 
to the engine speed to the' speedometer 
unit. " ■"■ c 

6. Evaporative Emission Purge Solenoid 
Control 11 

Refer to GROUP 17. 

7. Electric EGR Transducer Solenoid Control 

Refer to GROUP 17. 



Item 


SDecifications 


Throttle body 


Throttle bore mm (in) 


52 (2.05) 

^ v — / 




Throttle position sensor 


Variable resistor type 




Idle air control motor 


Stepper motor type [Stepper motdf type 
bypass air control system]' "" , 


Sensors 


Manifold absolute pressure sensor 


Semiconductor type 




Intake air temperature sensor 


Thermistor type 




Engine coolant temperature sensor 


Thermistor type 




Heated oxygen sensor 


Zircon type " . 




Vehicle speed sensor 


Electromagnetic resistance element type 
<M/T> 

TCM output signal <A/T> 




Camshaft position sensor 


Hall element type' 




Crankshaft position sensor 


Hall element type 




Knock sensor 


Piezoelectric type 




Power steering pressure switch 


Contact switch type 


Actuators 


Multiport fuel injection (MFI) relay (ASD relay) 


Contact switch type 




Fuel pump relay 


Contact switch type 




Injector type and number 


Electromagnetic type, 4 




Electric EGR transducer solenoid 


ON/OFF type solenoid valve 




Evaporative emission purge solenoid 


Duty cycle type solenoid valve 
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MULTIPORT FUEL INJECTION (MFI) SYSTEM DIAGRAM 



*1 Heated oxygen sensor 


• 


Power supply 


(Front) 


• 


Vehicle speed sensor 


*2 Manifold absolute pres- 


• 


A/C switch 


sure sensor 


• 


Park/Neutral position 


★3 Intake air temperature 




switch (transaxle range 


sensor 




switch) 


★4 Throttle position sensor 


• 


Power steering pressure 


*5 Camshaft position sensor 




switch 


*6 Crankshaft position sen- 


• 


ignition switch-IG 


sor 




(J2 sense) 


*7 Engine coolant tempera- 


> 


Brake switch 


ture sensor 


• 


MFI relay (ASD relay) 


*8 Knock sensor 






*9 Heated oxygen sensor 






(Rear) 







Powertrain 
control mod- 
ule (PCM) 



r=0> 



*1 Injector 

*2 Evaporative emission 
purge solenoid 

*3 Idle air control motor 

*4 EET solenoid 

*5 Ignition coil 

*6 "Evaporative' emission 
ventilation solenoide 



Fuel pump relay 
Muitiport fuel injection 
(MFI) relay (ASD 
relay) 

• Air conditioning com- 
pressor dutch relay 

• Check engine/Mal- 
function indicator 
lamp 

•r Diagnostic output 

• Fan motor relay ■ 

• Generator 

• Engine speedometer 

• Charging ' warning 

Naming light inte- 
grated in the combina- 
tion meter 



Evaporative 
emission 
ventilation 
solenoid 



Evaporative 
emission 

canister 



Service port 

Evaporative 
emission 
purge solenoid 

*2 




Air inlet 



Manifold absolute pressure sensor *2 
Intake air temperature sensor *3i 



Positive crankcase 
ventilation valve 



Engine coolant temperat ure sensor *7 

Knock sensor *8 
Crankshaft position sensor *» 



EGR & electric 

EGRtransducer' 
(EET) Assembly 

*5 Camshaft position sensor 
Heated oxygen 
sensor (Front) 
*1 



\ 

Heated oxygen 
sensor (Rear) 



AFU01M 
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Service Specifications/ 
MFI<2.0L ENGINE (NON-TURBO)> - Sealants 



SERVICE SPECIFICATIONS 



Items 


Standard value 


Ignition timing 


12° BTDC. at curb idle (Nonadjustable)- 


Curb idle r/min 


800 ±100 


Idle speed when A/C is ON r/min 


850 ±100 in Neutral 


Throttle position sensor resistance, kO 


3.5-8.5 


Idle air control motor coil resistance £2 


38 - 52(at20°C(68°F)] 


Intake air temperature sensor resistance 

kn 


25°C (77°F) 


9-11 


100°C (212°F) 


0.6 - 0.8 


Engine coolant temperature sensor resis- 
tance k£2 


25°C(77°F) 


9-1 1 


100°C(212°F) 


0.6 - 0.8 


Heated oxygen sensor output voltage V 


0.6-1.0 


Fuel pressure kPa (psi) 


330 - 350 (47 - 50) at curb idle 


Injector coil resistance Q. 


11 -15[at20°C (68 °F)] 


Electric EGR transducer solenoid coil resistance Q 


25 -35[at20°C (68 °F)] 


Evaporative emission purge solenoid coil resistance D. 


25 - 35 [at20°C(68°F)] 



SEALANTS 



Items 


Specified sealants 


Engine coolant temperature sensor threaded portion 


Loctite 24200 or equivalent 


Intake air temperature sensor threaded portion 


Loctite 24200 or equivalent s ' r ' ;! * " 
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SPECIAL TOOLS V 4 w -i 'nnmk 



Tool 


Tool number and name 


Supersession 


Application 


~ B991S02 


MB991502 

Scan tool <MUT-II> 


MB991502 


• Reading diagnostic troubli 
code 

• MFI system inspection 

■ ■ ■'•■■>„'; ■ ' I. , ■ ■'■ 


B99132S 


ROM pack 


- 




MB991544 
MUT-II 

Interface cartridge 


MB991544 




MB991545 
Adapter harness 


MB991545 




MB995050 
Metering fitting 


MB995050-01 


Inspection of throttle body mini- 
mum air flow 




MB995051 

Fuel pressure gauge 


MIT220433 

Use with MIT210196 


Measurement of fuel pressure 
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TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW CHART 



13100850157 



Gather information from 
customer. 



• 4 ' 



Verify complaint 



Reoccurs 



Does not reoccur. 



Read the diagnostic trouble code (Refer to P.13A-12.) 



No diagnostic trouble 
code displayed or 
communication 
with scan tool 
not possible 



Read the diagnostic trouble code (Refer to P.13A-12.) 



Diagnostic trouble 
code displayed 



Diagnostic trouble 
code displayed. 



Refer to the INSPECTION 
CHART FOR TROUBLE 
SYMPTOMS (Refer to 
P.13A-83.) 



No diagnostic trouble 
code displayed. 



Record the diagnostic 
trouble code, erase the 
memory (Refer to P. 1 3A-1 2.) 



Recheck trouble symptom. 



NG 



Read the diagnostic trouble 
codes. (Refer to P.13A-12.) 



Diagnostic trouble 
code displayed 



No diagnostic trouble 
code displayed. 



~1 



Refer to the INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES (Refer to P.13A-18.) 



INTERMITTENT MALFUNCTIONS (Refer to GROUP 00 
- How to Cope with Intermittenf-Malfu mCfions.) 
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Check engine/Mal- 
function indicator lamp 




A6FU2069 



DIAGNOSTIC TEST MODE i»ioomo259 

CHECK ENGINE/MALFUNCTION INDICATOR LAMP 

As a functional test, the Malfunction Indicator Lamp (MIL) 
illuminates at key-on before engine cranking. 
Whenever the Power-train Control Module (PCM) sets a 
diagnostic trouble code that effects vehicle emissions, it 
illuminates the MIL. The PCM illuminates the MIL only for 
diagnostic trouble codes that effect vehicle emissions. The 
MIL remains on until the diagnostic trouble code is erased. 
The MIL either flashes or illuminates continuously when the 
PCM detects active engine misfire. 

During active misfire, the PCM records the current engine 
operating conditions. The engine operating conditions are 
recorded by the PCM. 



Items Indicated by the Check Engine/Malfunction Indicator Lamp 



riTP Mn 
U I U INU. 


Items 


Ul (rUo4U; 


no cam signal at roivi 


Vd \r\jK>\jO) 


internal controller ranure 


I / (rU4lM; 


ton soienoiu circuit 


•i Q /Of\AA^\ 


tvAr soienoia circuii 


1 o /pnom\ 
i y (ruduo) 


injector #0 control circuit 


on (P(\or\o\ 


IIIJcClOl ttc. COIUIOI t_.IIL.Ull 


c. i \y\jc\j i ) 


IllJOCtOT ffl CUlUlUl CITCUIt 


do \r\)O\j0) 


iuio air control motor circuit 


do (rU idd) 


i nrottie position sensor voiidyc low 


0"7 /D/HOO\ 

dl (rU \d6) 


Throttle position sensor voltage high 


30 (r0117) 


Engine coolant temperature voltage too low 


oh /Dniifl\ 
ol (rUilo/ 


engine cooiant temperature vonage too nign 


od \r\i to 1 *) 


upstream nuio stays at center 




M/~\ \ /oh ir*l o cnooH concur ci/inol 

i\io vt?rucic bpecu bciibor bigridi 


oc /nnn n7\ 
oD \r\J\ \JI) 


iviMr sensor vonage too low j 


0/ \r\J \ \JOf 


ivirtr bciibor voiidgc ioo nign 


39 (P1297) 


No change in MAP from start to run 


42 (P0352) 


Ignition coil No.2 primary circuit 


43 (P0351) 


Ignition coil No.1 primary circuit 


46(P0401) 


EGR system failure 


57 (P0112) 


Intake air temperature sensor voltage low 


58 (P0113) 


Intake air temperature sensor voltage high 


61 (P0204) 


Injector #4 control circuit 


62 (P0132) 


Upstream H02S shorted to voltage 


68 (P0605) 


PCM failure SPI communications 


71 (-) 


Battery temperature volts out of limit 


92 (PI 490) 


Low speed fan control relay circuit 


93 (P1489) 


High speed fan control relay circuit 


101 (P0220) 


Fuel pump relay control circuit 


102(P01 33) 


Upstream H02S response 


103 (P0135) 


Upstream H02S heater failure 


105(P0141) 


Downstream H02S heater failure 


106 (P0300)* 


Multiple cylinder misfire 
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DTC No. I Items 


107 (P0301)* 


Cylinder #1 misfire ■-•<■■> 


108 (P0302)* 


Cylinder #2 misfire 


109 (P0303)* 


Cylinder #3 misfire 


110 (P0304)* 


Cylinder #4 misfire 


112 (P0422) 


Catalytic converter efficiency failure 


113 (P0441) 


EVAP purge flow monitor failure 


114 (P1899) 


Park/neutral position switch (transaxle range switch) failure <A/T> 


118 (P0172)* 


Fuel system rich 


119 (P0171)* 


Fuel system lean 


126 (P01 38) 


Downstream H02S shorted to voltage 


128 (P0125) 


Closed loop temperature not reached 


129 (P0140) 


Downstream H02S stays at center 


132 (P0121) 


TPS voltage does not agree with MAP 


133 (P1390) 


Timing belt skipped 1 tooth or more 


135 (P1296) 


No 5 volts to MAP sensor 


136 (P1295) 


No 5 volts to throttle position sensor - - 


137 (P0700) 


EATX controller DTC present <A/T> • . - 


138 (P1294) 


Taraet idle not reached (±200r/min) 


139 (P1487) 


High speed radiator fan control relay 


146 (P 1496) 


5 volts suddIv output too low :l 


153 (P1493) 


Battery temperature sensor voltage too low 


154 (P1492) 


Battery temperature sensor voltage too high 


155 (P0131) 


Upstream H02S voltage grounded 


156 (P0137) 


Downstream H02S voltage grounded 4 


157 (P1391) 


Intermittent loss of CMP or CKP 


160 (P0442) 


EVAP leak monitor small leak detected 


161 (P0455) 


EVAP leak monitor large leak detected 


183 (P1495) 


Evaporative emission ventilation solenoid circuit 


184 (P1 494) 


Evaporative emission ventilation solenoid switch or mechanical fault 


187 (P1486) 


EVAP leak monitor pinched hose found 



NOTE --■ 
Following a detected malfunction of the Powertrain Control Module (PCM), the check engine lamp lights 
up the next time the engine is turned on if the malfunction is still detected. However, for items marked 
with an asterisk (*) in the table above, the check engine lamp goes on' the first time a malfundin is 
detected. ,< ' " : 

Once the check engine lamp is lit, any one of the following conditions will turn it off. 

• When the PCM has found no malfunction after monitoring the power train three times (One time 
is from engine start to engine stop). 

• A misfire of fuel abnormality when engine speed, coolant temperature, etc. are similar to those prevailing 
when the malfunction was first recorded, and the PCM has detected no malfunction. 

Caution 

If the check engine lamp is turned on by a malfunction of the PCM, the scan tool cannot communicate 
with the PCM, and the diagnostic trouble code cannot be read. 
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ON-BOARD DIAGNOSTICS 

The Powertrain Control Module (PCM) monitors 
many different circuits in the fuel injection system. 
If the PCM senses a problem with a monitored 
circuit often enough to indicate an actual problem, 
it stores a diagnostic trouble code in the PCM's 
memory. 

After the PCM first detects a malfunction, a 
diagnostic trouble code is recorded when the engine 
is restarted and the same malfunction is 
re-defected. However, for items marked with a 
"*", a diagnostic trouble code is recorded on the 
first detection of the malfunction. 
After that, if the PCM does not re-detect the 
malfunction for 40 drives* (51 engine start for 
non-emission related faults), the diagnostic trouble 
code will be erased from the PCM memory. 
NOTE 

*: A drive indicates from engine start to stop and 

monitors the power train component. 
However, for misfiring or a fuel system rich/lean, 
the diagnostic trouble codes will be erased under 
the following conditions. 

• When driving conditions (engine speed, engine 
coolant temperature, etc.) are similar, to those 
when the malfunction was first recorded. 

• When the PCM does not re-detect the 

malfunction for 80 drives*. 
Technicians can display stored diagnostic trouble 
codes by two different methods. 



The first is to cycle the iqnition switch 
On-Off-On-Off-On within 5 seconds. Then count 
the number of times the malfunction indicator lamp 
(check engine lamp) on the instrument panel flashes 
on and off. The number of flashes represents the 
diagnostic trouble code. There is a slight pause 
between the flashes representing the first and 
second digits of the code. Longer pauses separate 
individual trouble codes. The second method of 
reading diagnostic trouble codes uses the scan 
tool. Connect the scan tool to the data link- 
(diagnostic) connector in the vehicle. 

FREEZE FRAME DATA 

The PCM records the diagnostic trouble code and 
also the engine operating conditions at the time 
the malfunction was detected. These data are called 
"freeze frame" data. 

This data indicates the engine operating condition 
from when nothing at all is detected to the initial 
detection of the malfunction. However, misfiring 
or fuel trim malfunction data are always, replaced 
with the latest data. 

This data can be read by using the scan tool, and 

can then be used in simulation tests for 

troubleshooting. 

Data items are as follows. 



Data 


Unit 


Engine coolant temperature 


°Cor°F I 


Engine speed 


r/min or RPM | 


Vehicle speed 


km/h or mph | 


Long-term fuel compensation (Long-term fuel trim) 


% 


Short-term fuel compensation (Short-term fuel trim) 


% 


Fuel control condition 


• Open loop 

• Closed loop 

• Open loop-Drive condition 

• Open loop-DTC set 

• Malfunction of closed loop-0 2 (rear) 


Calculated load value 


% 


MAP vacuum 


in.Hg (vacuum) 


Diagnostic trouble code during data recording 
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HOW TO READ AND ERASE DIAGNOSTIC TROUBLE 

CODES 

Caution 

1. If battery voltage is low, diagnostic .trouble codes. 

may not be output. Be sure to check the, battery 
and charging system before continuing. 

2. If the battery is disconnected or if the PCM connector 
is disconnected, the diagnostic trouble code memory 
will be erased. Do not disconnect the battery or PCM 
until after the diagnostic trouble codes are recorded. 

3. Turn the ignition switch, off before connecting or 
disconnecting the scan. tool. 

When using the scan tool 

NOTE 

1. When carrying out inspection in General 'Scan Tool, 

mode, the interface cartridge (l/F cartridge) and 
adaptor harness do not ' need to be installed. ; - ' 

2. The following items cannot be checked in scan tool 
mode; they can only be checked in General Scan 
Tool mode. .., • 

SENSOR READ TEST 

• Long/short term fuel trim 

• Calculated load vlaue 

FREEZ FRAME DATA 
READINESS TESTS 

3. When diagnostic trouble codes (DTC) are' erased, 

the freeze frame data and readiness test status will 
be erased at the same time. Therefore, this d^ 1 , 
should be recorded if necessary before erasing DTCs. 

4. If the automatic transaxle DTC (137/P0700/45) has 

been stored, the DTC for the PCM should be erasetJ 
after the DTC for the TCM is erased: 

1. Install the interface cartridge (l/F cartridge) to the scan 
tool <MUT-n>. 

2. Use the l/F cartridge adapter harness to connect the 
scan tool <MUT-II> to the data link connector. If possible, , 
start the engine and turn on the air-conditioning switch 
(if applicable). Shut off the engine. 

3. Read the diagnostic trouble codes. 

4. Repair the malfunction while referring to the INSPECTION 
CHART FOR DIAGNOSTIC TROUBLE CODES. 

5. Turn the ignition switch to OFF and then back to ON , 
again. 

6. Erase the diagnostic trouble codes using the scan tool. 

7. Check that the diagnostic trouble code is normal. 
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Check engine/Mal- 
function indicator lamp 




If scan tool not available 

1. Cycle the ignition key On-Off-On-Off-On within 5 seconds. 

2. Count the number of times the malfunction indicator lamp 
(check engine lamp) on the instrument panel flashes on 
and off. The number of flashes represents the trouble 
code. There is a slight pause between the flashes 
representing the first and second digits of the' code. 
Longer pauses (approx. 4 seconds) separate individual 
trouble codes. 

3. Repair the malfunction while referring to the inspection 

chart for diagnostic trouble codes. 

4. After disconnecting the battery cable from the battery 

(-) terminal for a few minutes, reconnect the cable. 

5. Start the engine and run it at idle for about 15 minutes 
after the engine has warmed up. 
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LEAK DETECTION PUMP MONITOR 

Related diagnosis trouble codes (DTC) ■■• 

• 160/P0442/31 EVAP leak monitor small leak detected 

• 161/P0455/31 EVAP leak monitor large leak detected 

• 187/P1486/31 EVAP leak monitor pinched hose found 

Operation * | 

The leak detection assembly incorporates two primary functions: it must detect a leak in the evaporative 
system and seal the evaporative system so the leak detection test can be run. 

The' primary components within the assembly are: A three port solenoid that activates 'both of the 
functions listed above; a pump which contains a switch; two check valves and a spring/diaphragm, a' 
canister vent valve (CVV) seal which contains a spring loaded vent seal valve. 

Immediately after a cold start, between predetermined temperature thresholds limits, the three port 
solenoid is briefly energized. This initializes the pump by drawing air into the pump cavity and also closes 
the vent seal. During non test conditions the vent seal is held open by the pump diaphragm assembly 
which pushes it open at the full travel position. The vent seal will remain closed while the pump is cycling 
due to the reed switch triggering of the three port solenoid that prevents the diaphragm assembly from 
reaching full travel. After the brief initialization period, the solenoid is de-energized allowing atmospheric 
pressure to enter the pump cavity, thus permitting the spring to drive the diaphragm which forces air 
out of the pump cavity and into the vent system. When the solenoid is energized and de-energized, 
the cycle is repeated creating flow in typical diaphragm pump fashion. The pump is controlled in 2 modes: 

Pump Mode: The pump is cycled at a fixed rate to achieve a rapid pressure build in order to shorten 
the overall test length. 

Test Mode: The solenoid is energized with a fixed duration pulse. Subsequent fixed pulses occur 
when the diaphragm reaches the Switch closure point. 

The spring in the pump is set so that the system will achieve an equalized pressure of about 7.5" 
H2O. The cycle rate of pump strokes is quite rapid as the system begins to pump up to this pressure. 
As the pressure increaes, the cycle rate starts to drop off. If there is no leak in the system, the pump 
would eventually stop pumping at the equalized pressure. If there is a leak, it will continue to pump 
at a rate representative of the flow characteristic of the size of the leak. From this information we can 
determine if the leak is larger than the required detection limit (currently set at .040" orifice by CARB). 
If a leak is revealed during the leak test portion of the test, the test is terminated at the end of the 
mode and no further system checks will be performed. 

After passing the leak detection phase of the test, system pressure is maintained by turning on the 
LDP's solenoid until the purge system is activated. Purge activation in effect creates a leak. The cycle 
rate is again interrogated and when it increases due to the flow through the purge system, the leak 
check portion of the diagnostic is complete. 

The canister vent valve will unseal the system after completion of the test sequence as the pump 
diaphragm assembly moves to the full travel position. 

Evaporative system functionality will be verified by using the stricter evap purge flow monitor. At an 
appropriate warm idle the LDP will be energized to seal the canister vent. The purge flow will be clocked 
up from some small value in an attempt to see a shift in the 02 control system. If fuel vapor, indicated 
by a shift in the 02 control, is present the test is passed. If not, it is assumed that the purge system 
is not functioning in some respect. The LDP is again turned off and the test is ended. 
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INSPECTION USING SCAN TOOL - SENSOR READ > 
TEST, INPUT STATE TEST,, OUTPUT STATE TEST AND 
ACTUATOR test AND SPECIAL FUNCTION 

1. Carry out inspection by means:' of the data list 'and the 
actuator test function. - " ! 

If there is a malfunction, check and repair the chassis 
harnesses and components. 

2. Recheck using the scan tool and check that the 
malfunction has been eliminated as a result of the repairs. 

3. Erase the diagnostic trouble code from memory. 

4. Remove the scan tool. 

5. Start the engine again and carry out a road test to confirm, 
that the problem has disappeared. . . 

NOTE ''■ 
Refer to P.13A-112 for Sensor Read Tests. 
Refer to P.13A-115 for Input State Tests. 
Refer to P.13A-116 for Output State Tests. 
Refer to P.13A-117 -for Actuator Tests. 

Caution 

If in the following condition, access the SPECIAL 
FUNCTION screen to the IAC. 

# 

In the following case, reset the IAC. 

• The throttle body or IAC motor has been replaced. 

• The IAC motor related circuit has been opened during 
engine running or IAC motor operation test. 



if ' 




VI- if .- ( 
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FAIL-SAFE-BACUP FUNKTION (Limp-In Mode) TABLE 13100910107 

When the PCM detects the following malfunction (s), the PCM carries out' fail safe/back-up control. In 
addition, the corresponding DTC number (s) can be identified by using the scan tool. 



Diagnostic item 


Control during malfunction 


No cam signal at PCM 


The PCM uses the crankshaft position sensor signal only to control fuel injection 
timing, etc. (Accordingly, normal sequential multiport fuel injection may not be carried 
out.) 


Thrnttlo nncitinn concnr \/Alt- 
llllUUlu [JUolllUll oulloUl VUll 

age low 


1 lie rOIVI Ubcb lilt? VdlUc CdlCUIdlOO 1 10111 lilt? IVIMr bcllbOl bigildl IllblOdO 01 UlO MllUllie 

valve opening angle (voltage). 


Throttle position sensor volt- 
age high 


The PCM uses the value calculated from the MAP sensor signal instead of the throttlei 
valve opening angle (voltage). 


Engine coolant temperature 
(ECT) sensor voltage too low 


• The PCM uses the default value [45°C (114°F)] as the engine coolant 
temperature. 

• i ne roivi operates ine rauiaior ian. 

• The PCM carries out open loop control. 


engine cooiani temperature 
(ECT) sensor voltage too 
high 


• i ne roivi uses me aeiauu vaiue i^o L»pi4' r)\ as me engine cooiani 
temperature. 

• The PCM operates the radiator fan. 

• The PCM carries out open loop control. 


Upstream H02S stays at 
center 


The PCM carries out open loop control. 


iNo vehicle speed sensor 
signal 


The PCM controls the engine as if the vehicle speed were 0 mph. 


IMAP sensor voltage too low 


The PCM uses the value calculated from the throttle position sensor and the engine 
speed signals instead of the MAP value (mV). 


MAP sensor voltage too high 


The PCM uses the value calculated from the throttle position sensor and the engine 
speed signals instead of the MAP value (mV). 


No change in MAP from start 
tO run 


Tl r"\/""\H fl il 1 11x1/ xl xl xxl "x" 1 xl 

The PCM uses the value calculated from the throttle position sensor and the engine 
speed signals instead of the MAP value (mV.) 


Intake air temperature sensor 
voltage low 


The PCM uses the engine coolant temperature instead of the intake air temperature. 


Intake air temperature sensor 
vroltage high 


The PCM uses the engine coolant temperature instead of the intake air temperature. 


Knock sensor 


The PCM retards ignition timing according to the knock sensor signal. 


Upstream H02S shorted to 
voltage 


The PCM carries out open loop control. 


Battery temperature sensor 
volts out of limit 


ti /~\ * i 1 1 i ( i ■ i rs+n a t a a a o \ 1 xi i_ xx x x 

The PCM uses the default value [62°C(144°F)] as the battery temperature. 


Low speed fan control relay 
circuit 


The PCM turns on the high speed fan control relay instead of the low speed fan control 
relay 


Upstream H02S response 


The PCM carries out open loop control. 


Downstream H02S shorted to 

voltage 


The PCM carries out open loop control. 


Downstream H02S stays at 
center 


The PCM carries out open loop control. 
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Diagnostic item 


Control during malfunction 


TPS vnltpnp HnpQ not anrpp 

i i o v u i iciy c uuco i iul ciy i u u 

with MAP 


Thp Pf^M i icpc thp v/pIiip pplpiilatpH from thp IWIAP QpnQnr Qinnal inQtppH nf thp thrnttlp 
i i it r wivi uoco li it venue udi uu id lcu 1 1 ui 1 1 li i t ivinr oci ioui oiy i idi n loicau u i li 1 1 li i i u l li t 

valve opening angle (voltage)> 


Timinn hplt QkinnpH 1 tnnth nr 

i 1 1 1 ii i ly ucn o r\iuutvj i iuu li i ui 

more 


Thp POM i iqpq thp prankQhaft nn^itinn Qpn^nr Qinnal nnlv tn pnntrnl fiifil inifiptinn 

iiit i ui vi uoco nit ui di irxoi idii uuoi liu i i o 1 1 ioui oiyiidi u i 1 1 y lu uu i i li u i iuoi ii tjwiiwi i 

timing, etc. (Accordingly, normal sequential multiport fuel injection may not be carried 
out.) < , 


No 5 volts to MAP sensor 


The PCM uses the value calculated from the throttle position sensor and the engine 
speed signals instead of the MAP value (mV). 


iNo 5 volts to throttle position 
sensor 


The PCM uses the value calculated from the MAP sensor signal instead of the throttle 
valve opening angle (voltage). 


High speed radiator fan con- 
Itrol relay circuit 


The PCM turns on the high speed fan control relay instead of the low speed fan control 
relay 


Upstream H02S voltage 
shorted to grounded 


The PCM carries out open loop control. 


Dnwn^trpam HOPS vnltanp 
shorted to grounded 


Thp POM rarrip^ nut nnpn Innn rnntrnl 

1 1 l\j 1 WIVi IjOI 1 ICO UUL UkJCI 1 IUUU UUI III UI . 


Intermittent loss of CMP or 
CKP 


The PCM uses the crankshaft position sensor signal only to control fuel injection 
timing, etc. (According, normal sequential multiport fuel injection may not be carried 
out.) 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES (FAULT f REE) 13100970252 



Diagnostic trouble code (DTC) memory is not deleted even after the ignition switch is turned off. 



DTC No. 
<Scan too 
(MUT-II) 
mode> 


DTC No. 

<General 
scan tool 
mode> 


DTC Nn 
<MIL 

pulses 
mode> 


DiannnQtip itpmQ 

1— ' Idy 1 IUo UU 1 LCI 1 Id 


\j\ luCrx llulllo, ^nolllcuy^ 


ivici i iui y 


rioioicu lot? 

Page .. . 


01 


P0340 


54 


No cam signal at PCM 


• Harness and connector 
(If harness and connec- 
tor are not defective, 
replace; camshaft posi- 
tion sensor.) 


Retainec 


13A-24 


02 


P0601 


53 


Internal controller fail- 
ure 


• Replace the PCM. 


Retained 


13A-24 

r , v. ■ r , ; 


05 




47 


Charging system volt- 
age too low 


• Generator drive belt 

• Harness and connector 

• Generator 


Retained 


1 3A-25 


06 


— 


46 


Charging system volt- 
age too high 


• Generator drive belt 

• Harness and connector 

• ucl lcl cUUl 


Retained 


13A-26 


10 


- 


42 


MFI relay (ASD relay) 
coniroi circuit 


• Harness and connectc 

a MPI rolaw /AQn rolcn^ 

• mrl relay (nOU ruidyj 


r Retained 


13A-27 


11 




41 


Generator field not 

Q\A/itphinn nrnnprk/ 
ovviLui 111 iy |ji upci ly 


• Harness and connector 

• uci ici d i\j i 


Retained 


13A-28 


16 


- 


33 


A/C clutch relay circuit 


• Harness and connector 

• A/f^ pIi itph rplav 

• rVv v_<iuiv_<ii i day 


Retained 


13A-29 


17 


P0403 


32 


EGR solenoid circuit 


• Harness and connectc 

• COri oUltJIIUlU 


r Retained 


13A-30 


18 


P0443 


31 


EVAP solenoid circuit 


• Harness and connecto 

• tvAr soienoiu 


r Retained 


13A-31 


19 


P0203 


27 


Injector #3 control 

C-\YC- lilt 

circuit 


• Harness and connecto 

• II IJcClUI ttO 


r Retained 


13A-32 


>0 


P0202 


27 


Injector #2 control 

pirpi lit 

I'll UU I L 


• Harness and connector 

• Inipptnr #P 


Retained 


13A-33 


M 


P0201 


27 


Injector #1 control 
circuit 


• Harness and connector 

• Injector #1 


Retained 


13A-34 


!5 


P0505 


25 


Idle air control motor 
circuits 


• Harness and connecto 

• Idle air control motor 


■ Retained 


13A-35 


!6 


P0122 


24 


Throttle Position 
sensor voltage low 


• Harness and connecto 

• Throttle position sensor 


■ Retained 


13A-36 


!7 


P0123 


24 


Throttle position 
sensor voltage high 


• Harness and connecto 

• Throttle position sensor 


■ Retained 


13A-37 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at the MIL. 
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DTC No 
<Scan toe 

/h.n\ |T ll\ 

(MU I -II) 

mode> 


DTC No. 
<General 

j-V /-v /-\ 4-AaI 

scan tool 
mode> 


DTC No. 
<MIL 

pulses 
mode> 


Diagnostic items 


Check items (Remedy) 


Memory 


Referanc 
1 Page 


30 


P0117 


22 


Engine coolant 

tpmnprati irp QpnQnr 

LCI 1 1 [J CI dLU 1 C OCI loUl 

voltage too low 


• Harness and connector 

■ft Fnninp pnn 1 a n t tp mnor. 

• Liiynic lAJUicUii lciii[Jci 

ature sensor 


Retained • 


13A-37 


O 1 


l \J 1 1 u 


77 


Fnninp pnnlant 
i_i iljii ic uuuiai ii 

temperature sensor 
voltage too high 


w ndlllcoo aliu t*ui ll lolslUi 

• Engirie coolant temper 
ature sensor 




i Jn jo 


32 


P0134 


21 


Upstream H02S stays 
at center 


• Harness and connector 

• Upstream H02S 


Retained 


13A-38 


33 




17 


Engine is cold too long 


• Engine coolant temper 

ature sensor circuit and 
connector 

• Engine coolant temper 
ature sensor 

• Thermostat 


Retained 


13A-39 


35 


P0500 


15 


No vehicle speed 
bciibur bigridi 


• Harness and connector 

• vyniciu bpccU bcilbOr 


Retained 


13A-40 


36 


P0107 


14 


MAP sensor voltage 
too low 


• Harness and connector 
(If harness and connec- 
tor are not defective, 
replace MAP sensor.) 


Retained 


13A-41 ' 


57 


P0108 


14 


MAP sensor voltage 
too high 


• Harness and connector 
(If harness and connec- 
tor are not defective, 
replace mat sensor.) 


Retained 


13A-42 


(9 


P1297 


13 


INo change in MAP 
from start to run 


• Harness and connectorl 
(If harness and connec- 
tor are not defective, 
replace MAP sensor.) 


Retained 


13A-43 

c 


10 


P0335 


11 


INo crankshaft 
Ireference signal at 

rt/M 


• Harness and connector 
(If harness and connec- 
tor are noi aeiecuve, 
replace crankshaft posi- 
tion sensqr.) 


Retained 


13A-44 


2 


P0352 


43 


Ignition coil #2 primary 
circuit 


• Harness and connector 

• Ignition coil #2 


Retained 


13A-45 


o 
o 






ignition com *n primary 
circuit 


• narness ana connector 

• Ignition coil #1 


ri6icLinsu 




4 




42 


No MFI relay (ASD 
relay) output voltage at 
f'CM 


• Harness and connector 

• MFI relay (ASD relay) 


Retained 

, '/ 


13A-47 


6 


P0401 


32 


EGR system failure 


• Harness and connector 

• Electric EGR transducer 
solenoid 

• EGR valve 

• EGR tube clogged 

• Vacuum hoses 


Retained 

i 


13A-48 

1* ' 5 ' : 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at the MIL. 
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DTC No 
<Scan too 

(MUT-II) 
mode> 


DTC No. 
I <General 

scan tool 
mode> 


DTC No. 

<MIL 
pulses 

mode> 


Diagnostic items 


Check items (Remedy) 


M e m o r; 


' Reference 


48 


P1697 


62 


PCM failure 
SRI mile not stored 


• Replace the PCM 


Retained 


13A-48 


49 


P1696 


63 


PCM failure 
EEPROM write denied 


• Replace the PCM 


Retainec 


13A-49 


57 


P0112 


23 


Intake air temperature 
sensor voltage low 


• Harness and connectc 

• Intake air temperature 
sensor 


r Retainec 


13A-49 


58 


P0113 


23 


Intake air temperature 
sensor voltage high 


• Harness and connectc 

• Intake air temperature 
sensor 


>r Retaine 


d 13A-50 


59 


P0325 


16 


Knock sensor #1 
circuit 


• Harness and connecto 
(If harness and connec- 
tor are not defective, 
replace knock sensor.) 


r Retained 


13A-51 


61 


P0204 


27 


Injector #4 control 
circuit 


• Harness and connec 

• Injector #4 


or Retains 


3d 13A-52 


62 


P0132 


21 


Upstream H02S 
shorted to voltage 


• Harness and connector 

• Upstream H02S 


Retained 


13A-53 


38 


P0600 


53 


PCM failure 

SPI communications 


• Replace the PCM 


Retained 


13A-53 


71 




44 


Battery temperature 
volts out of limit 


• Replace the PCM 


Retained 


13A-53 


32 


P1490 


35 


Low speed fan control 
relay circuit 


• Harness and connector 

• Low speed fan relay 


Retained 


13A-54 


33 


P1489 


35 


High speed condenser 
fan control relay circuit 


• Harness and connectc 

• High speed condenser 

fan relay 


>r Retaine 


d 13A-55 


)6 


P1698 


66 


No CCD messages 
from TCM <A/T> 


• Harness and connecto 


■ Retained 


13A-56 


101 


P0220 


42 


Fuel pump relay 
control circuit 


• Harness and connecto 

• Fuel pump relay 


Retained 


13A-57 


1 02 


P0133 


21 


Upstream H02S 
response 


• Harness and connector 

• Upstream H02S 


Retained 


13A-58 


03 


P0135 


21 


Upstream H02S 
heater failure 


• Harness and connector 

• Upstream H02S 


Retained 


13A-59 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at the MIL 
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DTC No. 
<Scan too 
(MUT-II) 
mode> 


DTC No. 

<General 
scan tool 
mode> 


DTC No. 

All 

<MIL 

pulses 
mode> 


Diagnostic items 


Check items (Remedy) 


Memory 


Referanc 
Page 


105 


P0141 


21 


Downstream H02S 
heater failure 


• Harness and connec 

• Downstream H02S 


tor Retain< 


ki 13A-60 


106 


P0300 


43 


Multiple cylinder 
misfire* 


• Ignition coil 

• Spark plug 

• Ignition circuit 

• Injector 

• Upstream H02S 

• Compression pressure 

• Timing belt 

• Crankshaft position sen- 

sor 

• Air intake 

• Fuel pressure 

• Crankshaft position sen- 
sor circuit and connector 


Retainec 


13A-61 


107 


P0301 


43 


Cylinder #1 misfire* 


• Spark plug 

• Injector 

• Compression pressure 

• Air intake 


Retained 


13A-62 


108 


P0302 


43 


Cylinder #2 misfire* 


• Spark plug 

• Injector 

• Compression pressure 

• Air intake 


Retained 


13A-62 


109 


P0303 


43 


Cylinder #3 misfire* 


• Spark plug 

• Injector 

• Compression pressure 

• Air intake 


Retained 


13A-62 


110 


P0304 


43 


Cylinder #4 misfire* 


• Spark plug 

• Injector 

• Compression pressure 

• Air intake 


Retained 


13A-62 


112 


P0422 


64 


Catalytic converter 
efficiency failure 


• Exhaust manifold (If 
there are no cracks, etc., 
replace the catalytic 
converter.) 


Retained 


13A-63 


in 

1 1 o 


P0441 


31 


Evanorativp nurop flow 

1— V UUUI u U V W UUI 1 1 w V V 

monitor failure 


• Evaporative purge sole 
noid 

• Clogged purge line 

• Vacuum hose 

• Evaporative emission 

canister clogged 


- Retained 


13A-64 


114 


P1899 


37 


Park/Neutral position 
(PNP) switch (trans- 
axle range switch) 
failure <A/T> 


• Replace the PCM 


Retained 


13A-63 

1 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at the MIL. 

*: A diagnostic trouble code is recorded on the first detection of the malfunction. 
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DTC No. 
<Scan too 
(MUT-II) 

mode> 


DTC No. 

<General 
scan tool 
moQe> 


DTC No. [ 
<MIL 

pulses 
mode> 


Jiagnostic items 


Check items (Remedy) 


Memory 


Referanci 
Page * ! - 


115 


P0551 


65 


Power steering pres 
sure (PSP) switch fail- 
ure 


• Harness and connecto 

• Power steering pressure 
switch 


Retained 


13A-66 " 


1 lo 


rUl / c. 


Oil 


Fuel system rich* 


• MAP sensor output 

• Injector 

• Fuel pressure 

• Intake air leaks 

• Heated oxygen sensor 


Retainec 




119 


P0171 


51 


Fuel system lean* 


• Intake air temperature 

oCI loUl 

• Engine coolant temper- 

ature sensor 

• Exhaust manifold 

cracked 


Retained 


13A-68 


126 


P0138 


21 


Downstream H02S 
shorted to voltage 


• Harness and connect 

• Downstream H02S 


ir Retaine 


i 13A-69 


128 


P0125 


17 


Closed loop tempera- 
iure noi reacneu 


• Engine coolant tempei 
aiure sensor circuit ana 
connector 

• Engine coolant temper- 
aiure sensor 

• Thermostat 


- Retained 

c - 


13A-69 


129 


P0140 


21 


Downstream H02S 
stays at center 


• Harness and connector 

• Downstream H02S 


Retained, 


13A-70: 


132 


P0121 


24 


Throttle position sensor 
voltage does not agree 
with MAP 


• Harness and connector 

• Throttle position sensor 
output 

• MAP sensor output 


Retained 


13A-70 


1 


r 1 oyu 


i i 


"T"i m in/"*! holt oUr^r^Q/H A 

1 iiiiiny Ucii bKippuu 1 
tooth or more 


a Timing holt 

• 1 11 1 11 1 iy utiii 

• Crankshaft position sen- 
sor and camshaft posi- 
tion sensor 

• Connector 


Rpta inpH 
nciai lieu 


1 ^ A-71 


35 


P1296 


14 


No 5 volts to MAP • 
sensor 


Harness and connector 
• MAP sensor 


Retained 


■\ OA 79 


36 


P1295 


24 


No 5 volts to throttle 
position sensor 


• Harness and connecto 

• Throttle position sensor 


Retained 


13A-73 


37 


P0700 


45 


EATX controller DTC 
present 


• Automatic transaxle 

control system 

• Harness and connector 


Retained 


13A-73 


38 


P1294 


25 


Target idle not reached 
(±200 r/min) 


• Harness and connecto 

• Idle air control motor 


Retained 


13A-74 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at 'the, MIL. 
*: A diagnostic trouble code is recorded on the first detection of the malfunction. 
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DTC No. 
<Scan tool 
(MUT-II) 
mode> 


DTC No. 
<General 
scan tool 
mode> 


DTC No 
<MIL 
pulses 
mode> 


Diagnostic items 


Check items (Remedy) 


Memory 

P 


Referanc 

age 


139 


P1487 


35 


High speed radiator 
fan control relay circuit 


• Harness and connectc 

• High speed radiator fan 
relay 


■ Retained 


13A-74 


146 


P1496 


14 


5 volt supply output 
too low 


• Harness and connector 


Retained 


13A-75 


149 


— 


42 


Fuel level sending unit 
volts too low 


• Harness and connect 

• Fuel level, sensor 


or Retaine 


j 13A-76 


150 




42 


Fuel level sending unit 
volts too high 


• Harness and conneci 

• Fuel level sensor 


or Retaine 


d 13A-76 


151 




42 


Fuel level unit no 
change over miles 


• Harness and connectot 

• Fuel level sensor 


Retained 


13A-77 


153 


P1493 


44 


Battery temperature 
sensor voltage too low 


• Replace the PCM. 


Retainec 


13A-77 


154 


P1492 


44 


Battery temperature 
sensor voltage too 
high 


• Replace the PCM. 


Retained 


, 13A-78 , 


155 


P0131 


21 


Upstream H02S 
voltage grounded 


• Harness and connector 

• Upstream H02S 


Retained 


13A-78 


1 56 


P0137 


21 


Downstream H02S 
voltage grounded 


• Harness and connector 

• Downstream H02S 


Retained " 


13A-79 


1 57 


P1391 


11 


Intermittent loss of 
CMP or CKP 


• Crankshaft position sei 
sor and camshaft posi- 
tion sensor connector 


i- Retained 


13A-79 


60 


P0442 


31 


EVAP leak monitor 
small leak detected 


• Fuel tank 

• Purge line 

• Evaporative emission 
ventilation solenoid 


'Retained 


13A-80 


61 


P0455 


31 


EVAP leak monitor 
large leak detected 


• Fuel tank 

• Purge line 

• Evaporative emission 

ventilation solenoid 


Retained 


13A-80 


83 


P1495 


31 


Evaporative emission 
ventilation solenoid 
circuit 


• Harness and connectoi 

• Evaporative emiss 
ventilation solenoid 


Retained 
on 


13A-81 


84 


P1494 


31 


Evaporative emission 
ventilation solenoid 
switch or mechanical 
fault 


• Harness and connector 

• Vacuum hose routing 

• Evaporative emission 

ventilation solenoid 


Retained*'" 


13A-82 


87 


P1486 


31 


EVAP leak monitor 
pinched hose found 


• Purge line R 

• Evaporative emission 

ventilation solenoid 


etained' 


1 3A-82 



MIL: Check engine/Malfunction Indicator Lamp (MIL) 

The number shown represents the number of pulses observed at the MIL. 

*: A diagnostic trouble code is recorded on the first detection of the malfunction. 
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INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 



Code 
No. 



Scan tool 01 



General scan tool 
P0340 



MIL 54 



No Cam Sync Signal at PCM 



Probable 



cause 



[Comment 
Background 

• The PCM uses information from both the camshaft position sensor and crankshaft position 
sensor to determine ignition timing. 

• When the camshaft position sensor signal is lost, the PCM relies on the crankshaft position 
sensor signal to allow engine operation. 

• This could result in fuel injection being 180° out of phase, which would result in deterioration 
of engine performance and emissions. 

Range of Check 

• Ignition switch: ON 

• Crankshaft position sensor signal (High or low) is input (Engine: Cranking). 
Set Condition 

• Camshaft position sensor signal (High or low) isn't input for 2 seconds. 



Open 9-volt supply circuit 

Open sensor ground 

Open or shorted signal circuit 

Damaged camshaft target magnet 

Sensor failed, 

PCM failed 



Check that the camshaft position sensor is properly installed. 



[OK 



Measure at the camshaft position sensor connector A-81. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: 8.5-9.5 V 

• Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.8-5.2 V 

• Continuity between 2 and ground 
OK: Continuity 



OK 



NG 



Check the following connector: A-81 



NG 
Repair 



-NG 



OK 



Repair 



Check the following 

connectors: 

A-83, A-106, A-107 



NG 



[OK 



Repair 



I Check trouble svmDtom. 



Check the harness wire between the PCM and camshaft position 
[ sensor connector. J 



OK 



Replace the PCM. 



NG 
Repair 



Check trouble symptom. 



NG 



Replace the camshaft position sensor. 



Check trouble symptom. 



I NG 



[ReDlace the PCM. 



CodeC 
No. 


Scan tool 02 

ieneral scan tool lnt . 
P0601 lnt< 

MIL 53 


rnal Controller Failure 


Probable cause 


[Comment] 
Set Condition 

• An internal fault has been detected in the PCM 


• PCM failed 



Replace the PCM. 



.if> 3d" 
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13A-25 



Code 
No. 


Scan tool 05 
General scan tool - 
MIL 47 


Charging System Voltage 1 
Low 


1 

0 0 Probable cause 

V'.A 


[Comment] 

The PCM tries to maintain charging system voltage of between 13,2 and 15 volts. 

• This code indicates: 

The battery voltage input is below the target charging voltage during engine operation, 
and 

No significant change in voltage has been detected during active testing of the generator 
output circuit. 
Range of Check 

• Engine speed: 1500r/min or more for approx. one minute 

• Battery positive voltage is at least 1 V lower than the target charging voltage for approx. 
60 seconds. 

Set Condition 

• Battery positive voltage does not change even if the generator field current is cut off. 


• Defects in generator drive belt or adjustment 

• High resistance between battery B (+) and 
generator B(+) 

• High resistance between battery B(-) and 
generator ground 

• PCM failed 

.'S 

,/"; f 
' _1 '' ' Hi i : ii. 



Check that the generator drive belt is properly installed. 


NG 

»• 


Repair 


OK 

T 


,NG 


Measure the voltage between the generator B terminal and the 
battery positive terminal. 

(• Engine: 1600 r/min) 

(• Headlight: High beam ON) 
vjiv. Less man u.ov 


Check the harness wire and terminal connections between the 
generator B terminal and battery positive terminal. Repair, if 

necessary. 






.OK 
t 


NR 




Measure ine vouaye ueiween ine generaior Doay ana Dariery 
negative terminal. 

rZliyillc!. I DUU l/llllllj 

(• Headlight: High beam ON) 
OK: Less than 0.5 V 




Check the qenerator qrounded line: Repair, -if necessary. ] 


^OK 


NG 




Measure at the generator connector A-03. 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFIrelay(ASDrelay) isturnedonandoff everyapprox. 1.4 seconds. 

• Voltage between 1 and ground 

[Measure when the MFI relay (ASD relay) is turned on.] 
OK: Battery positive voltage 


Check the harness wire between the generator and the MFI relay 
(ASD relay) connector. Repair, if necessary. 






JOK 


NG 

»- Repair 

NR , . 


Check the harness wire between the PCM and the generator 

connector. 


JoK 


SCAN TOOL SENSOR READ TEST (Data list) 
10 Battery voltage 

OK: Voltage indicated on the scan tool and actual battery positive 
voltage are the same. 




Check the harness wire between the PCM and the battery as well 
as the ignition switch. Repair, if necessary. 






, OK 




Repair or replace the generator. 






NR — . 


Check trouble symptom. 




Replace the PCM. 
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Code 
No. 



Scan tool 06 



General scan tool - 



MIL 46 



Charging System Voltage Too 
High 



Probable cause 



[Comment 
Background 

• The PCM tries to maintain charging system voltage of between 13.2 and 15 volts. 

• This code indicates that the battery voltage input is above the target charging voltage 
during engine operation and PCM efforts to regulate the generator field do not prevent 
the voltage from rising. 

Range of Check 

• Engine speed: 1500 r/min or more for approx. one minute 
Set Condition 

• Battery positive voltage is at least 1V higher than target charging voltage for approx. 12 
seconds. 



• Generator internal shorted 

• Generator field driver shorted to 'ground 

• PCM failed 





NG 




SCAN TOOL SENSOR READ TEST (Data list) 

36 Charging system goal 
OK: 13V or more 


Replace the PCM. 





[OK 



SCAN TOOL SENSOR READ TEST (Data list) 
10 Battery voltage 

OK: Voltage indicated on the scan tool and actual battery positive 
voltage are the same. 



NG 



I OK 



Measure at the generator connector A-03. 

• Disconnect the connector and measure at the equipment side. 

• Continuity between 2 and generator body. 
OK: No continuity 



NG 



lOK 



I Check me following connectors: A-06, A-106 

OK 



,NG 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and generator connector. 



NG 



OK 



Replace the PCM. 



• Check the harness wire between the PCM and the battery 

as well as me ignition switch. Repair, if necessary. 

• Check the harness wire between the PCM and the ground. 

Repair, if necessary. 



■- | Repair me generator, and replace if necessary. 



Repair 



Repair 
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Code 
No. 


Scan tool 10 


MFI relay (ASD relay) Control 
Circuit 


Probable cause 


General scan tool - 


MIL 42 


[Comment] 
Background 

• The MFI relay (ASD relay) controls the battery voltage supplied to the fuel injectors, ignition 
coils, and generator. 

• The PCM provides a ground path for the MFI relay (ASD relay). 

• This DTC indicates an open or short-circuit condition in the control circuit. 
Range of Check 

• Battery voltage: 10V or more 

• Ignition switch: ON 
Set Condition 

• Open or short circuit is detected in the MFI relay (ASD relay) for 3 seconds. 


• Relay coil open or shorted " 

• MFI relay (ASD relay) control circuit open 6r 
shorted ". 

• Inoperative circuit driver in PCM 



Check the MFI relay (ASD relay) (Refer to P.13A-128.) 

OK 



• NG 



Measure at tne MFI relay (asu relay) connector A-69. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 6 and ground 
OK: Battery positive voltage 



OK 



Check the following connector: A-107 



OK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and MFI relay (ASD 

relay) 



NG 



OK 



Replace the PCM. 



Replace 



Check the following connectors: A-83, A-32 



IOK 



Check trouble symptom. 



Repair 



NG 



Check the harness wire between the MFt relay (ASD relay) 

connector and the battery., Repair, if necessary. 



Repair 



Repair 
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Code 
No. 


Scan tool 11 
General scan tool - 
MIL 41 


Generator Field Not Switchi 
Properly 


ig Probable cause 


[Comment] 
Background 

• The PCM receives generator field input. 

• Battery voltage is supplied to the generator through the MFI relay (ASD relay). 
Range of Check 

• Ignition switch: ON 

• MFI relay (ASD relay): ON 
Set Condition 

• Open or short circuit is detected in the generator field control circuit. 


• Field driver circuit open or shorted? 

• Generator internal open or short 

• PCM failed 

:\" ■ :■ . >f; 





scan I ool Actuator test 

10 MFI relay (ASD relay) 

OK: The relay operating sound can be heard 



Repair the MFI relay (ASD relay) related circuit. 



jOK 



Measure at the generator connector A-03. 

• Disconnect the connector, and measure at the harness side. 
SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASDrelay) is turned on and off every approx. 1 .4 seconds. 

• Voltage between 1 and ground 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive voltage 



NG 



• Check the harness wire between the generator and the ASP relay 
(MFI relay) connector. Repair,' if rrecessary. 



OK 



Measure at the generator connector A-03. 

• Disconnect the connector and measure at the component side. 

• Continuity between 2 and generator body 
OK: No continuity 



NG 



Repair the generator, and replace if necessary 



lOK 



NG 



Check the harness wire between the PCM and the generator 
connector. 



Repair 



lOK 



Check the following connectors: A-06, A-106 



OK 



Check trouble symptom. 



NG 
Repair 



NG 



Repair the generator, and replace if necessary. 
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Code 
No. 


Scan tool 16 


■ A/C Clutch Relay Circuit 


Probable cause , 

' : i, 


General scan tool ■ 


MIL 33 


[Comment] 
Background 

• The PCM provides a switched ground to the A/C clutch relay. 

• The PCM can prevent operation of the A/C clutch in selected situations such as during 
wide-open throttle or for a brief period at start-up. 

• This DTC indicates an open or short-circuit condition in the circuit. 
Range of Check 

• Ignition .switch: ON 

• Battery voltage: 10V or more 

• 30 seconds or more after starting the engine 
Set Condition 

• Open or short circuit is detected in the A/C clutch relay control circuit for 3 seconds. 


• Coinpressor clutch relay open or shorted 

• A/C control circuit defective 

• Inoperative circuit driver in PCM . : 

. r, s 



ChecK' rrtfe ^"compressor relay. 

(Refer to GROUF' 55 - On-vehicle Service) 



NG 



OK 



Measure at the PCM connectors A-106 and A-107. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 36 and ground, and 64 and ground 
(Ignition switch: ON) 

(A/C switch: ON) 

OK: Battery positive voltage 

• Connect a jumper wire between 64 and the ground. 
(Ignition switch: ON) 

(A/C switch: ON) 

OK: A/C compressor clutch is turned on 



OK 



NG 



Check the A/C system (Refer to GROUP 55 - Troubleshooting) 



Replace 



Check the following 

connectors: 

A-106, A-107 



NG 



OK 



Check trouble symptom. 



NG 



Replace the PCM. 



Repair 



!,fji !• J.,, I'.f.' 
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Code 
No. 


Scan tool 17 

General scan too 
P0403 

MIL 32 


' EGR Solenoid Circuit 


1 . ■ '' 

Probable cause 


[Comment] 
Background 

• The PCM provides a switched ground path to the solenoid. 

• This DTC indicates an open or short-circuit condition in the EGR control circuit. " i 
Range of Check 

• Battery voltage: 10V or more 

• Ignition switch: ON 
Set Condition 

• Open or short circuit is detected in the electric EGR transducer solenoid for 3 seconds. 


• Open or short control = circuit 

• Open fused ignition switch output circuit 

• Ctoen or shorted solenoid coil 

• PCM failed 

j ' \ •> 

• i : " *» 
1 . 



Check the electric EGR transducer solenoid. 

(Refer to GROUP 17 - Emission Control System) 



NG 



OK 



Measure at the electric EGR transducer solenoid connector A-91 

• Disconnect the connector and measure a the harness side. 

• Voltage between 2 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



ING 



OK 



Measure at the PCM connector A-106. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 40 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



OK 



Check the following connector: A-106 



OK 



I Check trouble svmptom. 



ING 



I Replace the PCM. 



IMG 



NG 



Replace 



Check the following connectors: A-82.B-63 



K 



LNG 



Check 



trouble symptom. 



NG 



Check the harness wire between ignition switch and sole"hoid 
connector: Repair, if necessary. ' * 



Check the following connector: A-91 



I OK 



ING 



Check trouble symptom. 



NG 



Check the harness wire between PCM and solenoid valve 
connector. Repair, if necessary. 



Repair 
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Code 
No. 


ocan looi io 

General scan tool, 
P0443 1 

MIL 31 


EVAP Solenoid Circuit 


Probable cause " i » 

a 


[Comment] 
Background 

• It is operated as a PCM output providing a switched ground path once the vehicle enters 
closed loop operation. 

• This DTC indicates a short or open-circuit condition in the circuit. 
Range of Check 

• Battery voltage: 10V or more 

• Ignition switch: ON 
Set Condition 

• Open or short circuit is detected in the EVAP purge control solenoid control circuit for 
3 seconds. 


• Open or short control circuit .... 

• Open fused ignition switch output circuit , j 

• Open or shorted solenoid coil 

PCM faJfed 



Check the evaporative emission purge solenoid. 
(Refer to GROUP 17 - Emission Control System.) 



NG 



IOK 



Measure at the evaporative emission purge solenoid connector 
A-42 

• Disconnect the connector and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



NG 



/OK 



Replace 



Check the following connectors: B-75, B-49 .< 



[OK 



Check trouble symptom. 



|NG 
Repair 



NG 



Check the harness wire, between ignition switch and 
connector. Repair, if necessary. 



Measure at the PCM connector A-107. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 66 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage ' 



NG 



OK 



Check the following connector: A-107 



■ NG 



OK 



Check trouble symptom. 



NG 



Check the following connectors: A-42, A-32 



I OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and solenoid valve 

connector. Repair, if necessary. , - 



Repair 



Replace the PCM. 
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Code C 
No. F 


Qran tnnl 1Q 

General scan tool . = 
»0203 ' 

MIL 27 


ctor #3 Control Circuit 


Probable cause , 


[Comment] 
Background 

• Grounds for the injector circuits are provided by the PCM. 

• Battery power is provided through the MFI relay (ASD relay) 

• This DTC is set if an open or short-circuit condition is detected in the control circuit for 
the individual injector. 

Range of Check 

• Battery voltage: 12V or more 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 
Set Condition 

• Counterelectromotive force is not detected for 3 seconds immediately after injectors turn 
off. 


• Open or shorted injector control .circuit 

» Open injector , 

• Open MFI (ASD) vo(tage supply at injector 

• Driver in PCM failed , ' 


nq , : — __ _ __ — '1 — 



SCAN TOOL Actuator test 




10 MFI relay (ASD relay) 




OK: The relay sound can be 


heard. 




OK 


Check the injector (Refer to P. 


13A-132.) | 


I OK 



, NG 



Measure at tne injector connector A-61 . 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASD relay) is turned on and off every approx. 1.4 seconds 

• Voltaae between 2 and_around 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive v< 



OK 



NG 



Measure at the PCM connector A-106. 

• Disconnect the connector and measure at the harness side. 

• Disconnect PCM connector A-107 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 7 and ground 
OK: Battery positive voltage 



Repair the MFI relay (ASD relay) related circuit. 



Replace 



Check the following connectors: A-74.A-82 



| OK 



Check trouble symptom. 



|NG 



Jng 

Repair 



Check the harness wire between the MFI relay, (ASD relay) and 
the injector connector. Repair, if necessary. 



• Check the following connectors: A-61, A-74 




OK 


|ng 


Check trouble symptom. 


Repair 




NG 




Check the harness between PCM and injector connector. Repair, 
if necessary. ,; ■ ■ ■ " 



lOK 



,NG 



I Check the following connector: A-106 



Repair 



I OK 



I Check trouble symptom. 



I NG 



Replace the PCM. 
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Code C 
No. 


Scan tool 20 

ieneral scan tool ■ : 
P0202 1 

MIL 27 


ictor #2 Control Circuit 


Probable cause 


[Comment] 
Background 

• Grounds for the injector circuits are provided by the PCM. 

• Battery power is provided through the MFI relay (ASD relay). 

• This DTC is set if an open or short-circuit condition is detected in the control circuit for 
the individual injector. 

Range of Check 

• Battery voltage: 12V or more 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 
Set Condition 

• Counterelectromotive force is not detected for 3 seconds immediately after injectors turn 
off. 


• Open or shorted injector control circuit 

• Open injector 

• Open MFI (ASD) VQltage supply at injector 

• Driver in PCM tailed 

r- ? 



SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

OK: The relay operating sound can be heard. 



NG 



OK 



Check the injector. (Refer to P.13A-132.) 



NG 



I OK 



Measure at the injector connector A-56. 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASDrelay) is turned on and off eve ryapprox.1.4seconds. 

• Voltage between 2 and ground 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive voltage 



NG 



OK 



Measure at tne KUvi connector A-106. 

• Disconnect the connector, and measure at the harness side. 

• Disconnect PCM connector A-107 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 17 and ground 
OK: Battery positive voltage 



OK 



. NG 



Repair the MFI relay (ASD relay) related circuit. 



Check the following connectors: A-74, A-82 



OK 



Check trouble symptom. 



Repair 



NG 



Check the harness wire between the MFI relay (ASD relay) and 
the injector connector. Repair, ififiiicessary. 



Check the following connectors: A-56, A-74 



JoK 

Check trouble symptomTj 



I NG 



NG 



Check the harness between PCM and injector connector. Repair, 

if necessary. 



Check the following connector: A-106 



Repair 



OK 



Check trouble symptom. 



NG 



Replace the PCM. 
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CodeC 
No. 


ocan iooi £.\ 

ieneral scan tool i ni _ 
P0201 m,e 

MIL 27 


ctor #1 Control Circuit 


Probable cause 


[Comment] 
Background 

• Grounds for the injector circuits are provided by the PCM. 

• Battery power is provided through the MFI relay (ASD relay). 

• This DTC is set if an open or short-circuit condition is detected in the control circuit for 
the individual injector. 

Range of Check 

• Battery voltage: 12V or more 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 
Set Condition 

• Counterelectromotive force is not detected for 3 seconds immediately after injectors turn 
off. 


• Open or shorted injector control circuit 

• Open injector 

• .Open MFl (ASD) voitage supply at injector 

• ' Driver in PCM failed , , /' 



SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

OK: The reiav operating sound can be heard. 




- Repair the MFI relay (ASD relay) related circuit. '" 


NG 

Replace 


|OK 


Check the injector. (Refer to P.13A-132.) 


OK 


NG | 1 


Measure at the injector connector A-50. 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASDrelay) isturnedonandoff everyapprox. 1.4seconds. 

• Voltage between 2 and ground 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive voltage 


— Check the following connectors: A-74, A-82J* 


Nip 


Check trouble symptom. Repair 
NG 


Check the harness wire between the MFI relay (ASD relay) and 
the injector connector. Repair, if necessary. 


OK 




Measure at tne mum connector A-iuo. 

• Disconnect the connector, and measure at the harness side. 

• Disconnect PCM connector A-l 07 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 13 and ground 
OK: Battery positive voltage 




Check the following connectors: A-50, A-74 j 
JQK. J.NG 

Check trouble symptom. Repair 
NG 






Check the harness between PCM and injector connector. Repair, 
if necessary. 


OK 

f NG 


Repair 


Check the following connector: A-106 






OK 



Check trouble symptom. 

NG 

Replace the PCM. 
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Code 
No. 


Scan tool 25 


Idle Air Control Motor Circuits 


Probable cause ~ 

) t - 


General scan tool 
P0505 


MIL 25 


[Comment] 
Background 

• The idle air control (IAC) stepper motor is used to prevent the engine from stalling at 
idle. 

With the throttle plate completely closed, placing a load on the engine (A/C or power 
steering operation) might cause the engine to stall or run rough. 

• As the PCM anticipates load, it operates the IAC motor, opening the throttle bypass passage 
and allowing more air into the intake manifold. 

• Malfunction of this system could cause rough idle and unstable emissions. 

• The PCM cannot detect an open circuit or determine if the stepper motor is stuck in 
one position. 

Range of Check 

• Battery voltage: 1 0 V or more 

• ignition switch: ON 
Set Condition 

• A short or open circuit condition is detected in a motor circuit for 3 seconds. 


• Driver circuit shorted to ground 

• Driver circuit shorted to battery 

• Driver circuits shorted to together 

• PCM failed 

• Shorted IAC motor 



Check the idle air control (IAC) motor. (Refer to P.13A-132.) 
Check the following connectors: A-72, A-107 



NG 



, NG 



i 



OK 



Check trouble symptom. 



NG 



Checkthe harness wire between PCM and the I AC motor connector. 



NG 



• Replace 
Repair 

Repair 



lOK 



Replace the PCM. 
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Code 
No. 


Scan tool 26 

WVUII 1WI fcW 


Throttle Position Sensor Volt 
Low 


^ e Probable cause 


General scan tool 
P0122 


MIL 24 


[Comment] 
Background 

• The sensor consists of a variable resistor that provides a voltage signal to the PCM based 
on the position of the throffle blade. 

• The PCM uses throffle body position information to adjust fuel injector pulse width. 
Range of Check 

• ignition switch: ON 
Set Condition 

• Throttle position sensor output voltage remains less than 0.2V for 1 second. 


• Sensor signal circuit shorted to ground 

• Throttle p o s i t i o n sensor failed 

• Loss of 5-volt supply 

ft " »!L ' * 



Replace 


, t i. 


Check the following connectors: A-83.A-107 


|NG OK 




Repair trouble symptom. 




,NG 




Check the harness wire between ttie PCM and the TPS connector. 

Repair, if necessary. 


Repair 




Repair 





Check the throttle position sensor (TPS). (Refer to P.13A-129.) 



NG 



OK 



Measure at the throttle position sensor connector A-63. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 3 and ground 
(ignition switch: ON) 

OK: 4.8-5.2 V 



NG 



OK 



Check the following connectors: A-63, A-83, A-106 



NG 



OK 



Check trouble symptom. 



ING 



Check the harness wire between the PCM and the TPS connector. 
iReDlace the PCM. 



NG 
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Code 
No. 


Scan tool 27 

General scan tool T 
P0123 

MIL 24 


irottle Position Sensor Voltage 
High 


Probable cause 


[Comment] 
Background 

• The sensor consists of a variable resistor that provides a voltage signal to the PCM based 
on the position of the throttle blade. 

• The PCM uses throttle body position information to adjust fuel injector pulse width. 
Range of Check 

• ignition switch: ON 
Set Condition 

• Throttle position sensor output voltage remains more than 4.7V for 1 second. 


• Sensor signal circuit open • 

• Throtlle position sensor failed 

• Sensor ground circuit open 



Check the throttle position sensor. (TPS) (Refer to P.13A-129.) 



■ NG 



OK 



Measure althe I My conneclor^eS"^^^^^^^^^^^^^™ 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 1 and ground 
OK: Continuity 



OK 



Check the following connectors: A-63, A-83, A-106 



OK 



Check trouble symptom. 



NG 



NG 



Replace 



Check the following connectors: A-82, A-107 



I OK 



Check trouble symptom. 



JNG 
Repair 



I NG 



Check the harness wire between We PCM and the TPS connector. 

Repair, if necessary. 



Repair 



Check the harness wire between the PCM and the TPS connector. 



I OK 



Replace the PCM. 



NG 
Repair 



Code 
No. 


Scan tool 30 

General scan tool 
P0117 

MIL 22 


Engine Coolant Temperature 
Sensor Voltage Too Low 


Probable cause 


[Comment] 
Background 

• Data from the engine coolant temperature sensor is used in most fuel and spark related 
control functions. 

Range of Check 

• Ignition switch: ON 
Set Condition 

• Engine coolant temperature sensor output voltage remains less than 0.51 V for 3 seconds. 


• Sensor signal shorted to .ground 

• Sensor internally shorted 

• PCM failed 



Check the engine coolant temperature sensor. 
(Refer to P.13A-129.) 



NG 



Replace 



IOK 



Check the following connectors: A-97, A-106 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the engine coolant J 

temperature sensor connector. 



, NG. 



Repair 



OK 



Replace the PCM. 
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Code 
No. 



Scan tool 31 



General scan 
P0118 



too 



MIL 22 



I Engine Coolant Tempera^ 
Sensor Voltage Too High 



< ■ ■ i 



ture 



Probable cause 



[Comment 
Background 

• Data from the engine coolant temperature sensor is used in most fuel and spark related 
control functions. 

• When DTC is set, the PCM uses a default value as the engine coolant temperature, and 
the vehicle enters the limp-in mode. 

Range of Check 

• Ignition switch: ON 
Set Condition 

• Engine coolant temperature sensor output voltage remains more than 4.96V for 3 seconds. 



• Sensor signal circuit open 

• Sensor internally open 

• Sensor ground circuit open 

• PCM failed 



.I, «„ :ti 



Check the engine coolant temperature sensor. 
(Refer to P.13A-129.) 



NG 



Replace 



OK 



Measure at the engine coolant temperature sensor connector A-97. 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 1 and ground 
OK: Continuity 



NG 



Check the following connectors: A-82, A-107 



OK 





I OK 


«... . Jng 


Check trouble symptom. 


Repair 




,NG 





Check the following connectors: A-97, A-106 



NG 



Check the harness wire between the PCM and the engine coolant 
temperature sensor connector. Repair, if necessary. 

Repair. 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the engine coolant 
temperature sensor connector. 



[OK 



I NG 





Replace the PCM. 


Repair 










Code 
No. 


Scan tool 32 


Upstream H02S Stays at Center 


Probable cause 


General scan tool 
P0134 


MIL 21 


[Comment] 
Background 

• Sensor output voltage is checked. 

• If voltage stays at center instead of switching, an open circuit is likely. 
Range of Check 

• 2 minutes after starting engine 

• Engine coolant temperature: More than 80°C(176°F) 

Set Condition 

• Neither rich nor lean condition is detected from the upstream heated oxygen sensor input. 
(Voltage is 0.5 volts for 1.5 minutes) 


• Heated oxygen sensor (front) failed 

• Sensor signal circuit open 

• PCM failed ' ' , K ; 


.NG 


Replace 


Check the heated oxygen sensor (front). [Refer to P.13A-130.]| 



I OK 



NG 



Check the following connectors: A-94, A-106 



I CM 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and the heated oxygen 

sensor (front) connector. 



Repair 



Repair 



lOK 



Replace the PCM. 
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Code 
No. 


Scan tool 33 


Engine is Cold Too Long 


fit*' * * 

Probable cause 


General scan tool - 


MIL 17 


[Comment] 
Background 

• When the engine is started, the engine coolant temperature rises. The PCM checks 
that the engine coolant rises to the specified value within a sufficient period after the 
engine is started. 

Range of Check 

• Vehicle speed: More than 28 mph 

• 20 minutes after starting engine 
Set Condition 

• Engine coolant temperature does not rise to 71 °C(160°F) 


• Thermostat fully open 

• Engine coolant temperature sensor failed 

• Engine coolant temperature sensor connector 

improperly connected 

• PCM failed 



Check the thermostat. (Refer to GROUP 14 - Thermostat.) 



NG 



OK 



Check the engine coolant temperature sensor. 
(Refer to P.13A-129.) 



NG 



lOK 



Check the following connectors: 

A-106, A-97, A-82 



NG 



OK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and the engine coolant 

temperature sensor connector: 



NG 



OK 



Replace the PCM. 



Replace 
Replace 

Repair 



Repair 



V 



■■<nr :■ ; 



••«.«•. -if' -> 
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Scan tool 35 



Code General scan tool 
No. P0500 



No Vehicle Speed Sensor Signal 



MIL 15 



Probable 



cause 



[Comment] 
Background 

• The vehicle speed sensor serves as a PCM input switching voltage between 0 and 5 
volts. 

• Once the vehicle is in motion and the throttle is open, information from the sensor is 
sampled every 1 1 milliseconds and compared to a minimum threshold equal to 1 mph. 

» If the sensors output voltage indicates a speed higher than this threshold, the sensor 

is considered to be operating normally. 
» Failure of the sensor would be quite noticeable because the speedometer would fail to 

operate. 

• Diagnostic features that depend on the speed sensor may never execute if this component 
fails. 

Range of Check 

• Engine coolant temperature: 83°C(180°F) or more 

• Transaxle: Other than N or P range (A/T only). 

• 31 seconds after starting engine 

• Brakes not applied 

• Throffle valve: Open 

• Engine: 1600 r/min or more 

• Difference between the atmospheric pressure and intake manifold pressure: 

34 kPa (10 in.Hg) or more 
Set Condition 

• Vehicle speed: Less than Imph for 1 1 seconds 



Open , or shorted, .signal circuit 
Speedometer pinion damaged 
Open 9-volt supply circuit 
Open sensor ground circuit . 
Vehicle speed sensor failed 
PCM failed 



<M/T> 



Measure at the speed sensor connector A-76. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: 8.5-9.5V 

• Continuity between 2 and ground 
OK: Continuity 



NG 



OK 



Check the following connectors: A-82, A-83, A-107 



OK 



NG 



Check trouble symptom. 



Repair 



I NG 



Check the harness wire between the PCM and the speed sensor 
connector. Repair, if necessary. 



I Check the following connectors: A-76, A-107 



N G 

1 



JOK 



' Check trouble svmDtom. 



Repair 



Ing 

t Nfi 


Check the harness wire between the PCM and the speed sensor 

connector:. 






OK 


SCAN TOOL SENSOR READ TESTS (Data EslJ 

65 Vehicle speed sensor 

• Is vehicle speed displayed during driving? 






No 


Replace the vehicle speed sensor. 





Repair 
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<A/T> 



SCAN TOOL SENSOR READ TEST (Data list) 

65 Vehicle speed sensor 

• Is vehicle speed displayed during driving? 

No 



Check the following connectors: A-106, A-107, B-85 

OK 



Check trouble symptom. 

OK 



Checkthe harness wire between the PCM and the transaxle control 

module connector. 

— — 



Check the automatic transaxle control system. 



Code 
No. 


Scan tool 36 

Polo? 8 ' scan t00 ' MAP Sensor Voltage Too Low 
MIL 14 


Probable cause 


[Comment] 
Background 

• When this code is produced, the MAP sensor voltage has fallen below the minimum accept- 
able voltage of 0.02 volts. 

• As in the situation above, the PCM estimates MAP value to allow the engine to run. 
Range of Check 

• Engine: 400- 1500 r/min 

• Throttle position sensor output voltage: Less than 1.3V 
Set Condition 

• MAP sensor output voltage remains less than 0.02V for 2 seconds. 


• Open 5-volt supply circuit , :J 

• Signal circuit shorted to ground 

• Sensor faiied 

• PCM failed 



Replace the PCM. 4 

■ — ~TT 



NG 

■» Repair 



NG 

Repair 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 2 and ground 
(Ignition switch: ON) 

OK: 4.8-5.2 V 

OK 



Check the following connectors: A-83, A-107 



OK " ~~ ~~~* |NG 



Check trouble symptom. 


Repair 




NG 





Check the harness wire between the PCM and MAP sensor 
connector Repair, if necessary. 



Check the following connectors: A-53, A-106 

OK 



NG 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and MAP sensor 
connector. 



NG 



Repair 



Repair 



OK 



Replace the MAP sensor. 
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Code 
No. 



Scan tool 37 



General scan tool 
P01 08 



MIL 14 



MAP Sensor Voltage Too High 



Probable cause 



[Comment 
Background 

• This code is generated when the MAP sensor voltage exceeds the maximum voltage 
of 4.7 volts. 

Range of Check 

• Engine: 400- 1500 r/min 

• Throttle position sensor output voltage: Less than 1.3V 
Set Condition 

• MAP sensor output voltage remains less than 4.7 V for 2 seconds. 



• Signal circuit open 

• Sensor open internally 

• Sensor ground circuit open 

• Sensor signal circuit shorted to voltage 

• PCM failed .• " • •> 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 1 and ground 
OK: Continuity 



OK 



Check the following cormetftors: A-53, A-106 



OK 



Check trouble symptom. 



NG 



NQ 



Check the harness wire between the PCM and the MAP sensor 

connector. 



NG 



LOK 



Check the following connectors: A-82.A-107 

Jng" 

■ Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the* MAP se&or 
connector. Repair, if necessary. 



Repair 



Repair 



Replace the MAP sensor. 
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Code 
No. 


Scan tool 39 


No Change in MAP From Start to 
Run 


Probable cause ^ C ; , ' 


General scan fool 

P1297 


MIL 13 


[Comment] 
Background 

• The MAP sensor is mounted to intake manifold vacuum. 

• This information provides an important PCM input for determining fuel injector pulse wide. 

• The sensor should measure a difference in manifold pressure between key ON and after 
the engine is running. 

Range of Check 

• Vehicle is not moving 

• Engine: The engine idle speed is almost identical to the target idle speed while the engine 
is idling. 

Set Condition 

• Diagnostic trouble code (DTC) memory is not deleted even after the ignition switch is 
turned off. 

• The difference between the two following MAP values is small. 

The value immediately after the ignition switch is turned to ON. 
The value while the enaine is at idle for two seconds. 


• Ice in sensor r, vs ■■ >'■ 

• Sensor failed 

• POM failed ,< - 

* I 1 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 1 and ground. 

OK: Continuity 




— ^ 




OK 


Check the following connectors: A-53.A-106 » 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the MAP sensor \ 
connector. 



-I Check the following connectors: A-82. A- 1 07 


| OK 


|NG 


Check trouble symptom. 




|ng 




Check the harness wire between the PCM and the MAP sensor 
connector. Reoair. if necessarv. 


Repair 




Repair 


.* 5™ 



OK 



Replace the MAP sensor. 
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Code 
No. 


Scan tool 40 

General scan tool 
P0335 

MIL 11 


No Crank Reference Signal at 
PCM 


s. 

Probable cause 


[Comment] 
Background 

• The crankshaft position sensor is a Hall-effect sensor that provides a voltage signal to 
the PCM. 

• Voltage alternates between 0 and 5 volts as the crankshaft turns. 

• This DTC would indicate a failure of the sensor or its circuit. 
Range of Check 

• The test is run at start-up. 

• Camshaft position sensor indicates that the camshaft is rotating. 
Set Condition 

• Crankshaft position sensor signal (High or Low) is not input. 


• Open or shorted 9-volt supply circuit 

• Open sensor ground 

• Open or shorted signal circuit ' 

• Excessive clearance between the sensor and 
rotor " ' 

• Sensor failed '' 

• PCM failed , 



Check the crankshaft position sensor. 



OK 



Measure at the crankshaft position sensor connector A-04. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: 8.5-9.5 V 

• Continuity between 2 and ground 
OK: Continuity 

• Voltage between 3 and ground 
OK: 4.8-5.2 V 



•4G 



Check the following connectors: A-83,A-82,A-106,A-107,A-06 



IOK 



ING 



Check trouble symptom. Repair 

Tng 



Check the harness wire between the PCM and crankshaft position 
sensor connector. 



OK 



I NG 



Replace the PCM. 



|ng 

Repair 



Check the following connector: A-04 



NG 



Repair 



OK 



Check trouble symptom. 



(NG 



Replace the crankshaft position sensor. 



NG 



Check trouble symptom. 



NG 



Replace the PCM. 
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Code 
No. 


Scan tool 42 

General scan tool 
P0352 

MIL 43 


Ignition Coil #2 Primary Circuit 


Probable cause 


[Comment] 
Background 

• The PCM provides the ground control circuit for the primary side of ignition coil. 

• Battery voltage is supplied through the MFI relay (ASD relay). 
Range of Check 

• Battery voltage: 13 V or more (engine is running) 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 

• Engine speed and ignition timing are always stable. 
Set Condition 

• The primary circuit is not achieving peak current with maximum dwell for 3 seconds. 


• Ignition coil No.2 wiring harness or connector 
failed ; 

• Open circuit in ignition coil 

• PCM failed 



SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

OK: Relav ooeratina sound can be heard. 



NG 



lOK 



Measure at the ignition coil connector A-62. 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASD relay) is turned on and off every 1 .4 seconds. 

• Voltage between 2 and ground 
[Measure with MFI relay (ASD relay) on.] 
OK: Battery positive voltage 



NG 



OK 



Measure at the PCM connector A-106. 

• Disconnect the connector and measure at the harness side. 

• Disconnect PCM connector A-107 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 3 and ground 

OK: Battery positive voltage 



NG 



OK 



Check the following connector: A-106 



NG 



OK 



Check trouble symptom. 



NG 



Repair MFI relay (ASD relay) related circuit 



Check the following connector: A-82 



I OK 



Check trouble symptom. 



NG 



Check the harness wire between the MFI relay (ASD-relay) and' 
the ignition coil connector. Repair,' If necessary. 



Check the following connector: A-62 



I OK 



Check trouble symptom: 



JNG 



NG 



Check the harness wire between the PCM and the ignition coil 
connector. Repair, if necessary. 



Repair 



Replace the PCM. 
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Code 
No. 


bean tool 4o 

General scan tool 
P0351 

MIL 43 


Ignition Coil #1 Primary Circuit 


Probable cause : 

> 


[Comment] 
Background 

• The PCM provides the ground control circuit for the primary side of ignition coil. 

• Battery voltage is supplied through the MFI relay (ASD relay). 
Range of Check 

• Battery voltage: 13 V or more (engine is running) 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 

• Engine speed and ignition timing are always stable. 
Set Condition 

• The primary circuit is not achieving peak current with maximum dwell for 3 seconds. 


• Ignition coil No.1 wiring harness :: corlnector 

failed : ' . y " 

• Open circuit in ignition coil 

• PCM failed 



SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

OK: Relay operating sound can be heard. 



NG 



Repair MFI relay (ASD relay) related circuit. 



|OK 




Measure at the ignition coil connector A-62. 

• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASD relay) is turned on and off every 1.4 seconds. 

• Voltage between 2 and ground 
[Measure with MFI relay (ASD relay) on.] 
OK: Battery positive voltage 




Check the following connector: A-82 ' 




OK JNG. , 




Check trouble symptom. RepWr 

,NG ;.. 


Check the harness wire between Jie MFI relay (ASD relay).and 

the ignition coil connector. Repair, if "necessary. 



OK 



Measure at the PCM connector A-106. 

• Disconnect the connector and measure at the harness side. 

• Disconnect PCM connector A-107 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 2 and ground 
OK: Battery positive voltage 



NG 



Check the following connector: A-62 



OK 



Check trouble symptom. 



- pis 

Repair 



I NG 



Check the harness wire between the PCM and the ignition coil 
connector. Repair, if necessary. 



OK 



Check the following connector: A-106 



. NG 



Repair 



OK 



Check trouble symptom. 



NG 



Replace the PCM. 
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Code 
No. 



Scan tool 44 



General scan tool - 



MIL 42 



No MFI Relay (ASD relay) output 
Voltage at PCM 




[Comment] 
Background 

• The PCM senses operation of the MFI relay (ASD relay) by measuring relay voltage. 
(If relay turns to ON, voltage is high). 

• This DTC indicates that no voltage is being sensed when the MFI relay (ASD relay) is 
being energized. 

Range of Check 

• Battery voltage: 8 V or more 

• Ignition switch: ON 

• Unless the engine is cranking 
Set Condition 

• The relay voltage is low for 1 second. 



• MFI relay (ASD relay) output circuit open 

• Fused B (+) circuit open . ( 

• MFI relay (ASD reiay) failed 

• Circuit in PGM faked 



Check the MFI relay (ASD relay). (Refer to P.13A-128.) 




OK 



NG 



Measure at the MFI relay (ASD relay) connector A-69. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 6 and ground 
OK: Battery positive voltage 

• Voltage, between 6 and ground 
OK: Battery positive voltage 



NG 



OK 



Check the following connectors: A-69, A-82, A-106 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the MFI relay (ASD 
relay) connector. 

loK 



NG 



Replace 



Check the following connectors: A-83, A-32 



OK 



Check trouble symptom. 



NG 



JNG 

Repair 

•:■>':■.■ 



Check the harness wire between the MFI relay (ASD relay) and, 
the fusible link. Repair, if necessary. 



Repair 



Repair 



Check trouble symptom. 



NG 



IReDlace the PCM. 
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Code 
No. 



Scan tool 46 



General scan tool 
P0401 



MIL 32 



EGR System Failure 



Probable cause 



[Comment] 
Background 

• Once per vehicle trip the PCM monitors the EGR system fiow rate. 

• If the flow rate is above or below the acceptable limits, the PCM stores a' diagnostic 
trouble code. 

Range of Check 

• Engine temperature is greater than 76 ,, C.(170 o F) 

• More than three minutes have passed since start-up. 

• Engine r/min is between 1952 and 2400. 

• MAP voltage is between 1.80 and 2.70. 

• TPS voltage is between 0.6 and 1.8. 

• Vehicle speed exceeds 3 mph. 

• Short term fuel compensation value is exhibiting less than +4.4% 
» During air/fuel ratio closed loop control 

Bet Condition 

• The measured change in the short-term fuel compensation value shift during the test is 
less than 7.4% or greater than 20.5%. 



• EGR valve assembly failed 
. EGR tube clogged 

• Wiring harness and connectors failed 

• Vacuum hoses' failed 



Check the idle running. 

• Idle running after warming up 

• Remove the vacuum hose from the EGR valve nipple and plug 
it. 

• Connect a hand vacuum pump to the EGR valve nipple, and 
apply a 12 kPa (3.5 in.Hg) of vacuum. 

OK: Idle speed becomes unstable or the engine stalls. 



lOK 



NG 



• Check the EGR valve and clean' or replace if if necessary. 

• Check the EGR tube for clogging and clean or replace it if 
necessarv. ' - 



Check the vacuum hose for routing and damage. 



NG 



Repair 



OK 



Check the EGR solenoid circuit. (Refer to P.13A-30, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 
17/P0403/32.) 



Code 
No. 


Scan tool 46 


>CM Failure 
SRI Mile Not Stored 


Probable cause 


General scan tool 1 
P1697 


MIL 62 


[Comment] 

• Unsuccessful attempt to update service reminder indicator (SRI or EMR) mileage in the 
control module EEPROM. 


• PCM failed 



Replace the PCM. 
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13A-49 



Code 
No. 


C**am 4amI A f\ 

scan tool 49 

General scan tool 
P1696 

MIL 63 


PCM Failure 
EEPROM Write Denied 


riODaDie cause , 


[Comment) 

• Unsuccessful attempt to write to an EEPROM location by the control module. 


• PCM failed 

I 



Replace the PCM. 



Code 
No. 


Scan tool 57 

General scan tool 
P0112 

MIL 23 


Intake Air Temperature Senso 
Voltage Low 


r Probable cause 


[Comment] 
Background 

• When the fuel system is in the open loop mode, the heated oxygen sensor cannot be 
used for injector pulse width calculation. 

• In this instance, the system uses information on air mass to determine the correct pulse 
width necessary to achieve the proper air/fuel ratio. 

• Because air mass is related to temperature, information from the intake air temperature 
sensor is necessary. 

Range of Check 

• Ignition switch: ON 
Set Condition 

• Intake air temperature sensor output voltage is less than 0.2 V for 3 seconds. 


• Sensor signal, shorted to ground 

• Sensor internally shorted 

• PCM failed 



Check the intake air temperature sensor. (Refer to P.13A-128.) 
. _ 



Check the following connectors: A-57, A-106 



■ NG 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the intake air 

temperature sensor connector. 



NG 



OK 



Replace the PCM. 



Replace 
Repair 



Repair 



TSB Revision 



1 3A-50 



MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 58 

General scan tool I 
P0113 

MIL 23 


ritake Air Temperature Senspr 
Voltage High 


Probable cause 

?£*.' 


[Comment] 
Background 

• When the fuel system is in the open loop mode, the heated oxygen sensor cannot be 
used for injector pulse width calculation. 

• In this instance, the system uses information on air mass to determine the correct pulse 
width necessary to achieve the proper air/fuel ratio. 

• Because air mass is related to temperature, information from the intake air temperature 
sensor is necessary. 

Range of Check 

• Ignition switch: ON 
Set Condition 

• Intake air temperature sensor output voltage is more than 4.96V for 3 seconds. 


• Sensor signal circuit open 

• Sensor internally open 

• Sensor ground circuit open 

• PCM failed 



Check the intake air temperature sensor. (Refer to P.13A-128.; 



NG 



Replace 



I OK 



Measure at the intake air temperature sensor connector A-57. 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 1 and ground 
OK: Continuity 


— »► Check the following connectors: A-82, A-107 


OK ' JNG 
Check trouble symptom. Repair 


'ok 


NG y ■■■ 


Check the harness., wire between the PCM and the intake air;,' 
temperature Senspr connector. Repair, if necessary. 



Check the following connectors: A-57, A-106 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the intake air 
temperature sensor connector. 



NG 



NG 



Replace the PCM. 



Repair 



Repair 
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MFI<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



13A-51 



CodeC 
No. 


Scan tool 59 

■eneral scan tool Vnt 
P0325 1 

MIL 16 


)ck Sensor #1 Circuit 


" * ' u v 
Probable cause ; 


[Comment] 
Background 

• The sensor consists of a piezoelectric material that constantly vibrates, sending a voltage 
signal to the PCM when the engine is operating. 

• When the signal exceeds a threshold, the PCM retards engine ignition timing to reduce 
knock. 

Set Condition 

• Knock sensor signal below minimum acceptable threshold voltage, 
or 

• Knock sensor output voltage is above 5.0 volts. 


• Knock sensor failed , 

• Open or shorted knock sensor circuit , 

• PCM failed 

, . 1 





Measure at the knock sensor connector A-05. 

• Disconnect the connector, and measure at the harness side. 

• Continuity between 2 and ground 
OK: Continuity, 



OK 



Check the following connectors: A-06, A-82, A-107 



OK 



Check trouble symptom. 



NG 



:>$»! H Vi 



Check the harness wire between the knock sensorand PCM. Repair, 
if necessary. 



Check the following connectors: A-05, A-06, A-106 



NG 



Repair 



OK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and the knock sensor 

connector. .; ■ 



NG 



Repair 



OK 



Replace the knock sensor. 



Check trouble symptom. 



NG 



Replace the PCM. 



TSB Revision 



13A-52 MFI <2.0L ENGINE, (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 61 

General scan tool 
P0204 

MIL 27 


Injector #4 Control Circuit 


a 1**1 

,i •*»-' '" ; 

Probable cause 


[Comment] 
Background 

• Grounds for the injector circuits are provided by the PCM. 

• Battery power is provided through the MFI relay. (ASD relay) 

• This DTC is set if an open or short-circuit condition is detected in the control circuit for 
the individual injector. 

Range of Check 

• Battery voltage: 12V or more 

• MFI relay (ASD relay): ON 

• Engine: 3000 r/min or less 
Set Condition 

• Counterelectromotive force is not detected for three seconds immediately after injectors 
turn off. 


• Open or shorted injector control circuit 

• Open injector '": **'' 

• Open MFI (ASD) supply at injector 

• Driver in PCM failed 


ng , — : "• t "'" r ?.' .' _ 



SCAN TOOL Actuator test 




10 MFI relay (ASD relay) 




OK: The relay operating sound can be heard. 




OK 

i 


Check the injector. (Refer to P.13A-132.) 


j 


OK 

N 



Repair the MFI relay (ASD relay) related circuit. 



NG 



Measure at the injector connector A-93. 

• Disconnect the connector, and measure at the harness side. 
SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASD relay) istumedonandoff every approx. 1.4seconds. 

• Voltage between 2 and ground 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive voltage 



lOK 



Measure at the PCM connector A-106. 

• Disconnect the connector, and measure at the harness side. 

• Disconnect PCM connector A-107 and short terminal (67) of 
the harness-side connector to ground. 

• Voltage between 16 and ground 
OK: Battery positive voltage 



NG 



-Check the following connect&s: A-74.A-82 


JOK 


NG 


Check trouble symptom. 


Repair 


JNG 




Check the harness wire between the MFI relay (ASD refay) arfd 

the injector connector. Repair, if necessary. 




Check the following connectors: A-93, A-74 


JOK 


t NG ■ 


Check trouble symptom. 


Repair - 


,NG 




Check the harness between PCM and injector connector; Repair, 
if necessary. 



OK 



Check the following connector: A-106 



, NG 



Repair 



OK 



I Check trouble svmotom. 



I NG 



i Replace the PCM. 
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13A-53 



Code 
No. 


Scan tool 62 

General scan tool 
P0132 

MIL 21 


Upstream H02S Shorted to V 
age 


lit* 

' Probable cause 

Si 


[Comment] 
Background 

• Upstream heated oxygen sensor requires a heater circuit for proper operation. 

• The heater circuit is supplied with battery voltage through the MFI relay (ASD relay 

• A failure in the sensors heater circuit prevents it from providing accurate data to the PCM. 

• If the PCM monitors more than 1 .2 volts, the sensor has shorted to heater circuit voltage. 
Range of Check 

• Two or more minutes after the engine starts 

• Engine coolant temperature: 80°C(176°F) or more 
Set Condition 

• Heated oxygen sensor output voltage is more than 1 .2 V for 3 seconds. 


• Heated oxygen sensor failed 

• Wiring harness and connectors failed ' 

• PCM failed " ' > 

): 


, 1 NG ' ' 



Check the heated oxygen sensor (front). (Refer to P.13A-130.) 



lOK 



Check the following connectors: A-94, A- 106 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the heated oxygen 
sensor (front). 



NG 



Replace 
• Repair 

Repair 



OK 



Replace the PCM. 



Code 
No. 


Scan tool 68 

General scan tool I 
P0600 

MIL 53 


3 CM Failure 
SPI Communications 


Probable cause 


[Comment] 
Set Condition 

• There is no communication between coprocessors in the control module. 


• PCM failed 



I Replace the PCM. 



Code 
No. 


Scan tool 71 


Battery Temperature Sensor 
Volts Out Of Limit 


Probable cause 


General scan tool - 


MIL 44 


[Comment] 
Background 

• Battery temperature input is used to adjust the generator charging rate based upon the 
ambient temperature around the battery. 

Range of Check 

• lanition switch: ON 
Set Condition 

• The sensor voltage is not within the acceptable range of 0.3 to 4.9 volts for 3 seconds 
or more. 


• Battery temperature sensor failed 

• PCM failed 



I Replace the PCM. 



TSB Revision 



13A-54 MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


^ran tnnl Q9 

wvvCIII IUUI <J£. 


ool Low Speed Fan Contrc 
Circuit 


»' Rela V Probable caus6 


General scan 1 
Pi 490 


MIL 35 


[Comment] 
Background 

• The low speed radiator fan relay controls the low speed, operation of the radiator fan. 

• One side of the relay control coil is supplied with 12 volts when the ignition switch is 
turned to the ON position. 

• The circuit is completed when the other side of the relay coil is grounded by the PCM. 

• The PCM grounds the relay control circuit depending on engine coolant temperature etc. 
Range of Check 

• Battery voltage: 10 V or more 

• Ignition switch: ON 
Set Condition 

• An open or short-circuit condition is detected in the low speed radiator fan relay control 
circuit for 3 seconds. 


• Relay coil open or shorted ' <■ " 

• Ignition switch output circuit open , - : 

• Low speed radiator fan relay control circuit 
open o r shorted ' ' * 

• PCM failed 

; > ' . 
■< \U <•• " 133 





NG 




•1 r'.Jl '.>'> , 


Measure at the PCM connector A-107. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 55 and ground 
(ignition switch: ON) 

OK: Battery positive voltage 

• Connect a jumper wire between 55 and ground. 
(Ignition switch: ON) 

OK Radiator fan runs at low speed. 


Check the radiator fan relay circuit. 













OK 


L NG 


Check the following connector: A-107 






OK 




Check trouble symptom. 








NG 




Replace the PCM. 





Repair 
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MFU2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 93 


ligh Speed Condenser Fan 
Control Relay Circuit 


Probable cause 

j ,};js j 


General scan tool K 
P1489 


MIL 35 


[oommenij 
Background 

• The high speed condenser fan relay controls the high speed operation of the condenser 
fan. 

• One side of the relay control coil is supplied with 12 volts when the ignition switch is 
turned to the ON position. 

• The circuit is completed when the other side of the relay coil is grounded by the PCM. 

• The PCM grounds the relay control circuit depending on engine coolant temperature and 
other conditions. 

Range of Check 

• Battery voltage: 10 V or more 
» Ignition switch: ON 

Set Condition 

• An open or shorted condition is detected in the high speed A/C condenser fan relay control 
circuit for 3 seconds. 


• Relay, coil open, or shotted- ' ' '* 
Ignition switch output circuit open 1 *«' 

• High speed condenser fan relay control circuit 
o p e n or shorted 

• PCM failed 

i" Vi;.: ^*>ak'\ 

_:> >v ' » if* : '. j 



lOK 



Check the following connector: A-106 



.NG 



Repair 



OK 



Check trouble symptom. 



NG 



Measure at the PCM connector A-106. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 19 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 

• Connect a jumper wire between 19 and ground. 
(Ignition switch: ON) 

OK A/C condenser fan runs at high speed. 




Check the condenser fan circuit. 


.tt . C s 

c " ' 

i 



Replace the PCM. 
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Code 
No. 


Scan tool 96 

General scan tool 
P1698 

MIL 66 


No CCD Messages From TCM 


_ ■ Probable cause '' : " ■ H ' 


[Comment] 

• The TCM outputs no CCD messages. 


• Communication line between PCM and TCM 
failed . ' . 

TCM failed t > „ ,, 

• PCM failed " ;1 . 



CHECK BY SCAN TOOL 

• Can the scan tool communicate with the TCM? 



I No 



CHECK B*i SCAN TOOL 

• Disconnect the PCM connector. 

• Can the scan tool communicate with the TCM? 



No 



Measure at the data link connector. B-37. 

• Disconnect the PCM connector. 

• Voltage between 27 and ground (Ignition switch: ON) 
OK: 1.5-3.5 V 

• Voltage between 28 and ground (Ignition switch: ON) 
OK: 1.5-3.5 V 

• Resistance between 27 and 28 
OK: 110-130 Q 



OK 



Measure at the data link connector. B-37. 

• Connect the PCM connector. 

• Disconnect the TCM connector. 

• Resistance between 27 and 28 
OK: 110-130 SI 



OK 



Check the following connectors: B-85.A-107 



OK 



Check trouble symptom. 



NG 



iRedace the PCM. 



OK 



Check trouble symptom. 



NG 



| Replace the TCM. 



Yes 



NG 



NG 



NG 



Check the following connector: A- 107 



| OK 

1 C heck trouble J tepaim.~[ 

" Jng 



rNG 



Replace the PCM. 



Check the following connector: 8-85 



IOK 



Check trouble symptom. 



Repair 



ING 



Check the harness wire between the PCM and the TCM. 



IOK 



Replace the TCM. 



JNG 



Check the following connector: A-107 



OK 



Check trouble symptom. 



NG 



Replace the PCM. 



Repair 



Repair 
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MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 101 


Fuel Pump Relay Control Circui 


t Probable cause 


General scan tool 
P0220 


MIL 42 


[Comment] ' 
Background 

• The fuel pump relay control the battery voltage supplied to the fuel pump. 

• The PCM provides a ground path for the fuel pump relay. 

• This DTC indicates an open or short-circuit in the control Circuit. 
Range of Check 

• Battery voltage: 10 V or more 

• Ignition switch: ON 
Set Condition 

• Open or short circuit is detected in fuel pump relay control circuit for 3 seconds. 


• Relay coil open or shorted 

• Fuel pump relay control circuit open or Shorted 

• Inoperative dircuit driver In PCM , 

"j " • 

if 

If 



Check the fuel pump relay. (Refer to P.13A-128.) 



NG 



OK 



Measure at the fuel pump relay connector A-68. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 6 and ground 
OK: Battery positive voltage 



MQ 



OK 



Check the following connector: A-107 



..G 



lOK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and fuel pump relay 

connector. 



NG 



[OK 



Replace 



Check the following connectors: A-82, B-63' ,,~| 



OK 



Check trouble symptom. 



NG 



I NG 



Check the harness wire between the ignition switch and the fuel 

pump connector. Repair, if necessary. >• '■■ * - ; 



Repair 



Repair 



Replace the PCM. 
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13A-58 MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 102 

General scan tool 
P0133 

MIL 21 


Upstream H02S Response 


Probable cause 3 " 

if 


[Comment] 
Background 

• During closed-loop operation the PCM monitors the heated oxygen sensor response rate 
for proper operation. 

• Response rate is the time required for the heated oxygen sensor to switch from lean-to-rich 
once the sensor is exposed to a richer than the ideal air fuel mixture. 

• If the response rate is below the acceptable limit, the PCM stores a diagnostic trouble 
code. 

Range of Check 

• Engine coolant temperature greater than 76°C.(170°F) 

• Approximately three minutes elapsed time after start-up. 

• Vehicle has operated at more than 24mph for 75 seconds with engine coolant temperature 
at 76°C.(170°F) 

• Power steering pressure switch is off 

• Vehicle is at idle with engine speed between 512 and 864 r/min 

• This test may be inhibited if the A/C is cycling too rapidly. (Testing with the A/C off is 
suggested) 

Set Condition 

• Heated oxygen sensor does not produce 0.67 volt output and/or does not perform enough 
switches within the test threshold time of 6 seconds. 


• Heated oxygen sensor failed 

• Exhaust system failed 

-Pipes , ti ' ,; 

-Manifold ' 
-seals 

• Wiring harness and connectors failed '- 
. PCM failed •* - " . 

' '<:■':■- ; * 
1 ill. ■€ 
■ ' *]< J 

; j , 

:( 

" m 



Check the exhaust system. 

• Check for cracks or exhaust leaks. 








N 


G 


| Check the following connectors: A-94.A-106 





[OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the heated oxygen 

sensor (front). 



NG 



I OK 



[Replace the heated oxygen sensor (front). 



Repair 



Repair 



Repair ! 



-it! s*>6 
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MFI<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 103 


Upstream H02S Heater Failure 


Probable cause 


General scan tool 
P0135 


MIL 21 


[Comment] 
Background 

• The PCM continues to monitor this system after the key is OFF. 

• The PCM waits some periods to allow the heated oxygen sensors to cool. 

• Once the PCM calculates that the heated oxygen sensor is cooled, it energizes the MFI 
relay (ASD relay) and tests for the heated oxygen sensor operation. 

Range of Check 

• 5 seconds or more after turning the ignition switch to OFF. 

• Battery positive voltage: 10 V or more 

t The heated oxygen sensor output line voltage rises by 0.49 V or more within 144 seconds 

after turning the ignition switch to OFF. 
» The initial rise of the output line voltage is less than 1.57 V. 
Set Condition 

• Heated oxygen sensor's circuit does not show the appropriate decrease of voltage during 
the test. 


• Heated oxygen sensor heater open - : 

• Wiring harness and connectors failed 



• Disconnect the connector, and measure at the harness side. 
SCAN TOOL Actuator test 
10 MFI relay (ASD relay) 

MFIrelay{ASDrelay)isturnedonandoff everyapprox. 1.4seconds. 

1. Voltage between 4 and ground 

[Measure with the MFI relay (ASD relay) on] 
OK: Battery positive voltage 

2. Continuity between 3 and ground 
OK: Continuity 


2. NG 


-J Check the following connector: A-82 

'JOK JNG 

Check trouble symptom. Repair r- 

. NG ' ,' ,;/,.. , ' 


Check the harness wire between the MFI relay (ASD relay) an i 
the heated oxygen sensor connector. Repair, if necessary. 




Check the harness wire between the heated oxygen sensor and 
the ground. Repair, if necessary. 


OK 

NG 


Repair 


Check the following connector: A-94 




J OK 




Check trouble symptom. 




NG 




Replace the heated oxygen sensor (front). 
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13A-60 MFI <2.0L ENGINE fNON-TURBO)> - Troubleshootinq 



Code 
No. 


6/>9n tool 10*? 


Downstream H02S Heater Fail- 
ure 


Probable cause 


General scan tool 
P0141 


MIL 21 


[Comment] 
Background 

• The PCM continues to monitor this system after the key is OFF. 

• The PCM waits some periods to allow the heated oxygen sensors to cool. 

• Once the PCM calculates that the heated oxygen sensor is cooled, it energizes the MFI 
relay (ASD relay) and tests for the heated oxygen sensor operation. 

Range of Check 

• 5 seconds or more after turning the ignition switch to OFF. 

• Battery positive voltage: 1 0 V or more 

i The heated oxygen sensor output line voltage rises by 0.49 V or more within 144 seconds 
after turning the ignition switch to OFF. 

• The initial rise of the output line voltage is less than 1 .57 V. 
Set Condition 

» Heated oxygen sensor's circuit does not show the appropriate decrease of voltage during 
the test. 


• Heated oxygen sensor heater operi I circuit 

• Wiring harness and connectors failed* * 

- ! .J. 

i ■ , -M ■■'li/ vj«e 
n> or. >'■' 



Measure at the heated oxygen sensor (rear) connector C-15'. 
• Disconnect the connector, and measure at the harness side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (ASD relay) is turned on and off everyapprox. 1 .4 seconds. 

1 . Voltage between 3 and ground [Measure with the MFI relay 
(ASD relay) on] 

OK: Battery positive voltage 

2. Continuity between 4 and ground 
OK: Continuity 



OK 



1. NG 



2. NG 



Check the following connector: A-82 



I OK 



Check trouble symptom. 



Inq 
Repair 



I NG 



Check the harness wire between the MFI relay (ASP relay) and 
the heated oxygen sensor connector. Repair, if hetiesSary. ' 



• Check the harness wire between the heated oxygen sensor and 
the ground. Repair, if necessary. 



Check the following connector: C-15 



iOK 



I Check trouble symptom. 



I NG 



NG 



Repair 



Replace the heated oxygen sensor (rear). 
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MFI<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


____ i — — 1 M f\ 

Scan tool 106 

General scan tool 
P0300 

MIL 43 


Multiple Cylinder Misfire 


Probable cause 


[Comment] 
Background 

• Excessive engine misfire results in increased catalyst temperature. 

• Severe misfire could cause catalyst damage. 

• To prevent catalytic converter damage, the PCM monitors engine misfire. 

• The PCM monitors for misfire during most engine operating conditions. 

• When a misfire is detected, the PCM stores a diagnostic trouble code and causes the 
MIL to either flash or illuminate continuously during active misfire. 

Range of Check 

• MAP voltage is less than 1.60 V. 

• Engine speed is between 2200 and 2800 r/min 

• Engine coolant temperature is greater than 80°C.(176°F) 

• Vehicle speed less than 3mph 
Set Condition 

• 1000 Rev Misfire 

The PCM detects misfire in more than 1 .6% of the engine cycles in a 1 000 revolution 
period. 

• 200 Rev Misfire 

The PCM detects misfire in more than 1 5% of the engine cycles in a 200 revolution period. 


• Spark plugs or wires failed . 

• Ignition coil failed " '' ' 

• Crankshaft position sensor failed 

• Worn piston rings 

• Worn valves 

• Head gasket failed 

• Cracked head 

• Fuel lines and filter failed 

• Fuel pressure regulator failed 

• Injectors failed 

• Wiring harness and connectors failed 

• Engine coolant temperature' sensor failed 

• Timing belt tooth broken, 

• EGR valve failed 



SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor (Refer to P.13A-112.) 


NG 


Check the engine coolant temperature circuit. 

(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 




OK 


NG 






SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor (Refer to P.13A-112.) 


Check the intake air temperature circuit. 

(Refer to P.13A-107, INSPECTION PROCEDURE 39.) . . 




OK 


NG 






SCAN TOOL SENSOR READ TESTS (Data list) 
11 MAP sensor reading (Refer to P.13A-112.) 


Check the MAP sensor circuit. ; 
(Refer to P.13A-108, INSPECTION PROCEDURE 40.) 





OK 



SCAN TOOL SENSOR READ TESTS (Data list) 
66 Oxygen sensor volts (front) (Refer to P.13A-112.) 
OK: Repeat 0-400 mV and 600- 1,000 mV alternately when 
idling. 



OK 



NG 



Check the fuel pressure. (Refer to P.13A-121.) 



I OK 



Check the following items. 

• Check the injectors for operation souncf. 

• Check the injectors for fuel leakage. 

• Check the positive crankcase ventilation system. 

• CTecR- ffre evaporatrve- errrfssforr corrfrof system. 

• Check the EGR system. 



Check the following connectors: A-06, A-04, A-83, A-106 



jOK 




Check trouble symptom. 


Repstr 


|NG 




Check the harness wire between the PCM and the crankshaft 
position sensor connector. 




OK |NG 




Repair 


Check that the crankshaft position sensor is installed property. 




OK JNG 




Repair 


i 


1 



Check the following items. 

• Check the ignition coil, spark plug cables. 

• Check the compression pressure. 

• Check the EGR system. 
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MFI <2.0L ENGINE (NON^TURBO)> - Troubleshooting 



Code 
No. 



Scan tool 
107,108,109,110 



General scan tool 
P0301.P0302, 
P0303, P0304 

MIL 43 



Cylinder #1 Misfire 
Cylinder #2 Misfire 
Cylinder #3 Misfire 
Cylinder #4 Misfire 



h " 

Probable cause 



[Comment 
Background 

• Excessive engine misfire results in increased catalyst temperature. 

• Severe misfire could cause catalyst damage. 

• To prevent catalytic converter damage, the PCM monitors engine' misfire. 

• The PCM monitors for misfire during most engine operating conditions. 

• When a misfire is detected, the PCM stores a diagnostic trouble code and causes the 
MIL to either flash or illuminate continuously during active misfire. 

Range of Check 

• MAP voltage is less than 1.60 V 

• Engine speed is between 2200 and 2800r/min 

• Engine coolant temperature is greater than 80°C.(176°F) 

• Vehicle speed less than 3mph 
Set Condition 

• 1000 Rev Misfire 

The PCM detects misfire in more than 1 .6% of the engine cycles in a 1 000 revolution 
period. 

• 200 Rev Misfire 

The PCM detects misfire in more than 1 5% of the engine cycles in a 200 revolution period. 



Spark plugs or. wires;: failed 

Worn piston rings 
. Worn valves 

Head gasket failed 
Cracked head , ; 
Injector failed 

Wiring harness and connectors 



failed 



Check the injector (Refer to P.13A-132.) 

JOK 



NG 



Replace 



Check the following connectors: A-50, A-56, A-61 , A- 74, A-93.A-1 06 



NG 



OK 



Check the harness wire between the ECM and the injector connec- 
tor. 



NG 



Repair 
Repair 



OK 



Check the following items. 

• Check the spark plug, spark plug cables. 

• Check compression pressure. 

• Check the cylinder head gasket and intake manifold gasket for damage. 
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Code 
No. 



Scan tool 112 



General scan too 
P0422 



MIL 64 



I Catalytic Converter Efficiei 
Failure 



n cy 



Probable cause . 



[Comment] 
Background 

• During normal closed-loop operation, the PCM monitors the catalytic converter for hydrocar- 
bon conversion (HC) efficiency. 

• When HC conversion drops below 60 percent efficiency, the PCM stores a diagnostic 
trouble code. 

Range of Check 

• Engine coolant temperature greater than 76°C(170°F) 

• Vehicle speed greater than 20mph for 2 minutes 

• Open throttle 

• Closed loop operation 

• Engine speed between 1248 and 2400 r/min 

• MAP voltage between 1 .50 and 2.60 V 
Set Condition 

• The switch (Lean/Rich) rate of the rear heated oxygen sensor reaches 70% of the front 
sensors switch rate. 



Catalytic converter failed 
Heated oxygen sensor failed '■ 
Exhaust manifold failed (leaks) 1 
. Wiring harness/connector failed 
PCM failed 



Check the exhaust system. 

• Check for cracks or exhaust leaks. 



NG 



Replace the exhaust manifold. 



[OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

63 Downstream heated oxygen sensor volts 
(Refer to P.13A-112). 

• Transaxle: L range 

• Drive with wide-open throttle 
OK: 600 - 1000 mV 



NG 



Check the heated oxygen sensor (rear) circuit 
(Refer to P.13A-108, INSPECTION PROCEDURE 41). 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 Upstream heateed oxygen sensor volts 
(Refer to P.13A-112). 

OK: 600 - 1000 mV during sudden racing 



NG 



Check the heated oxygen sensor (front) circuit (Refer to P.13A-109, 
INSPECTION PROCEDURE 42). 



IOK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 Upstream heated oxygen sensor volts 
(Refer to P.13A-112). 

OK Repeat 0 - 400 mV and 600 - 1 000 mV alternately when 
idling. 



NG 



Replace the heated oxygen sensor (front). 



jOK 



Replace the heated oxygen sensor (rear). 



Check trouble symptom. 



NG 



Replace the catalytic converter. 



NG 



Check trouble symptom. 



NG 



Replace the PCM. 
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13A-64 MFI<2.0L ENGINE (NON-TURBO)> - Troubleshooting' 



Code 
No. 


Scan tool 113 

General scan tool 
P0441 

MIL 31 


Evaporative Purge Flow Monitor 
Failure 


Probable cause 


[Comment] 

Background 

• This is a functionality test. 

• If the fuel control doesn't sense purge vapor flow from the canister, this code will be 
set. 

• Difference between the long-ten adaptive memory values (fuel injection compensation 
value) is less than 5 % shift injector pulse width when the evaporative purge solenoid 
is turned on and off. 

• Engine speed: less than 2048 r/min 

• MAP sensor output voltage: 1. 38-2.0 V 

• MAP sensor value pressure right after ignition switch ON: lees than 87 kPa (12.6 psi) 

• Vehicle speed: 28-48 mph 
» Driving at a constant speed 

» The above conditions continue for at least 1 minute. 
Set Condition 

» There is little difference (1 failed count) between the MAP sensor output voltages (on 
the average for 2 seconds) when the evaporative purge solenoid is turned on and off. 

• Failures counted exceed 6 times while engine starts and then stops. 


• Purge line clogged 

• Vacuum hose failed ' 

• Evaporative purge solenoid failed 1 

• Evaporative emission canister clogged 



Check the vacuum hoses. (Refer to GROUP 1 7 - Emission Control 
System.) 








OK 


Check the purge control system. (Refer to GROUP 1 7 - Emission 
Control System.) 





Repair 
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13A-65 



Code 
No. 



Scan tool 114 



General scan tool 
P1899 



MIL 37 



Park/Neutral Position (PNP) 
Switch (transaxle range switch)] Probable cause 
Failure 



[Comment 
Background 

• The diagnostics for the transaxle range sensor are divided into two categories. 

• The first is trying to identify if the transaxle range sensor is indicating park or neutral 
while driving. 

• The second involves identifying a condition in which the vehicle is in park or neutral but 
the PCM indicates drive or reverse. 

Range of Check 

• Vehicle speed greater than 80 km/h (50 mph) 

• Engine speed between 1984 and 4480 r/min 

• Throttle position sensor voltage is greater than 0.49 volts above minimum throttle position 
sensor. 

• MAP is greater than 66% of barometric pressure 
Set Condition 

• Transaxle range sensor output voltage: Low 
Range of Check 

• MR relay (ASD relay): ON 

• Engine is cranking 
Set condition 

• Transaxle range sensor output voltage: High 



• Transaxle range sensor failed 

• Transaxle range sensor related circuit failec 

• PCM failed' 



Check the transaxle range sensor 

(Refer to GROUP 23A- On-vehicle Service.) 



NG 



I OK 



Measure at the transaxle range sensor connector A-108. 

• Disconnect the connector, and measure at the harness side. 

1. Voltage between 5 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 

2. Voltage between 5 and ground 

• Ignition switch: START 

• Disconnect the PCM connector. 
OK: Battery positive voltage 



2. NG 





OK 


Check the following^ connector: A-108 






JOK 






JNG 




Check trouble symptom. 






Repair 














Replace the PCM. 



Replace 



1. NG 



- Check the following connector: A-107 




OK 


|NG 


Check trouble symptom. 


Repair 




NG 




Check the harness wire between the PCM and the transaxle range 
sensor connector. 




OK 


NG 


j Replace the PCM. 


Repair 








- Check the following connectors: B-57/B-63 




OK 


JNG 


Check trouble symptom. 


Repair 




NG 




Check the harness wire between the transaxle range sensor and 
the ianition switch connector. 




OK 


|ng 



Check the ignition switch 
(Refer to GROUP 54 - 
Ignition Switch.) 



Repair 
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13A-66 MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Scan tool 115 



Code General scan tool P<t>wer 
No. P0551 



MIL 65 



Steering Pressure (PSP) 
Switch Failure 



Probable cause 



[Comment 
Background 

• Data from the PSP switch allows the PCM to compensate for the additional load put on 
the engine during steering maneuvers that require high steering pump pressure. 

Range of Check 

• Vehicle speed: 90 km/h (56 mph) 
Set Condition 

• PSP switch output voltage: High for 30 seconds 



• PSP switch failed <-.-n 

• Wiring harness and connectors failed < 



Measure at the PSP switch connector A-49. 

• Disconnect the connector and measure at the component side. 

• Continuity between 1 and ground 

OK: Continuity when steering wheel is being turned 
No continuity when steering wheel is not being turned 



OK 



IvleasuT^Hn^Ts^^wTBf^oTneffor^n^^^^^^^^^^ 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



OK 



Replace the PCM. 



Replace the PSP switch. 



- Check the following connector: A-107 




OK 




Check trouble symptom. 


Repair 




r 0K 




Check the harness wire between the PCM and the PSP switch 
connector. 




0 K 


.■ [NO . 


Replace "the 


PCM. 


Repair 
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13 



Cod 
No. 



Scan tool 118 



e General scan tool 
P0172 



MIL 52 



Fuel System Rich 



Probable cause 



sfe- 



[Comment 
Background 

• The PCM monitors the fuel system for compliance with emission standards:' 
Range of Check 

• Engine coolant temperature is greater than 76°C.(170°F). 

• Closed loop operation 
Set Condition 

• The test fails if the fuel control system reduces pulse width by 25% long term memory 
and 7% short term compensation due to a rich condition. 



• Engine coolant temperature sensor failed 

• Intake air temperature sensor i0M y ' m * 

• Head gasket 'failed '* ' , * r>i 

• Exhaust manifold cracked , ' 

• , Injectors failed ' " V ' ^ J 

• MAP sensor failed ■ ' ' 

• Heated oxygen sensor failed, 

• Fuel pressure regulator failed 
Wiring harness/cortaec'fdrs failed 

• Incorrect fuel used 
. PCM failed 



SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor. (Refer to P.13A-112.) 



Check the engine coolant temperature circuit. (RefertoP.13A-107, 
INSPECTION -PROCEDURE 38.) - 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor (Refer to P.13A-112.) 



NG 



Check the intake air temperature circuit. (Refer to P.13A-107 
INSPECTION PROCEDURE 39.) 



OK 



SCAN TOOL SENSOR READ TESTS (Uata fist} 
11 MAP sensor reading (Refer to P.13A-112.) 



NG 



Check the MAP sensor circuit. (Refer to P.13A-108, INSPECTION 
PROCEDURE 40.) 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 
63 Oxygen sensor volts (rear) (Refer to P.13A-112) 

• Transaxle: 2nd gear <M/T>, L range <A/T> 

• Drive with wide-open throttle 
OK: 600-1,000 mV 



NG 



Checkthe heatedoxygen sensor(rear) circuit. (RefertoP.13A-108, 
INSPECTION PROCEDURE 41 .) 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 
02 Oxygen sensor volts (front) (Refer to P.13A-112.) 
OK: 600- 1,000 mV during sudden racing 



NG 



Checkthe heated oxygen sensor (front) circuit. (Referto P. 1 3A-1 09, 

INSPECTION PROCEDURE 42.) 



LOK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 Oxygen sensor volts (front) (Refer t6P.13A-112.)l 
OK: Repeat 0-400 mV and 600-1,000 mV alternately when 
idling. 


OK 










NG 






Check the fuel pressure. (Refer to P.13A-121.) 








OK 






Check the following items. 

• Check the injectors for operation sound. " - 

• Checkthe injectors for leakage. - 1 ■■ \;: '. _*. 

• Check the evaporative emission control system. ' 

• Check for contamination (water, kerosene, etc.) in the fuel. 
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13A-68 MFI<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 119 

General scan tool 
P01 71 

MIL 51 


Fuel System Lean 


t 

Probable cause 


[Comment] 
Background 

• The PCM monitors the fuel system for compliance with emission standards. 
Range of Check 

• Engine coolant temperature is greater than 76°C(170°F). 

• Closed loop operation 
Set Condition 

• The test fails if the fuel control system increases pulse width by 25% long term memory 
and 12% short term compensation due to a lean condition. 


• Engine coolant temperature sensor failed 

• Intake air temperature sensor failed- 

• Head gasket failed 

• Exhaust manifold cracked 

• Injectors failed 

• MAP sensor failed 

• Heated oxygen sensor failed 

• Fuel pressure regulator failed 

• Wiring harness/connectors failed 

• Fuel filter or fuel line blocked 

• Fuel pump failed (insufficient discharge) 

• Incorrect fuel used 

• PCM failed 







NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor (Refer to P.13A-112.) 


Check the engine coolant temperature circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 






OK 


| NG 


i ■■<■•■■•.■■- n„^.--;-.. r ir- .*w> 


SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor (Refer to P.13A-112.) 


Check the intake air temperature circuit. 
(Refer to P.13A-1 07, INSPECTION PROCEDURE 39.) 






OK 


NG 


St.. ;■..'! ' 


SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading (Refer to P.13A-112.) 


Check the MAP sensor circuit. 
(Refer to P.13A-108, INSPECTION PROCEDURE 40.) 






OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

63 Oxygen sensor volts (rear) (Refer to P.13A-112.) 


Check the heated oxygen sensor (rear) circuit. 
(Refer to P.13A-108, INSPECTION PROCEDURE 41.) 




• Transaxle: 2nd .gear <M/T>, L range <A/T> 

• Drive with wide-open throttle 
OK: 600-1,000 mV 








OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

02 Oxygen sensor volts (front) (Refer to P.13A-112.) 


Check the heated oxygen sensor (front) circuit. ' v ( 
(Refer to P.13A-109, INSPECTION PROCEDURE 42.) 




OK: 600-1, 000 mV during sudden racing 







I OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 Oxygen sensor volts (front) (Refer to P.13A-112.) 
OK: Repeat 0-400 mV and 600-1,000 mV alternately when 
idling. 



OK 



I NG 



Check the fuel pressure. (Refer to P.13A-121.) 



OK 



Check the following items. 




• Check the injectors for operation sound. 




• Clean the injectors. 




• Check the positive crankcase ventilation system. 




• Check the fuel pump. 




• Check the fuel filter and fuel line for blockages. 




• Check for exhaust gas leaks. 




• Check for contamination (water, kerosene, etc.) in the fuel. 
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Code 
No. 


Scan tool 126 

General scan tool 
P01 38 

MIL 21 


Downstream H02S Shorted to 
Voltage 


5 rw - 

Probable cause 


[Comment] 
Background 

• Downstream heated oxygen sensor requires a heater circuit for proper operation. 

• The heater circuit is supplied with battery voltage through the MFI relay (ASD relay). 

• A failure in the sensors heater circuit prevents it from providing accurate data to the PCM. 

• If the PCM monitors more than 1 .2 volts, the sensor has shorted to heater circuit voltage. 
Range of Check 

• Two or more minutes after the engine starts 

• Engine coolant temperature: 80°C(176°F) or more 
Set Condition 

• Heated oxygen sensor output voltage is more than 1 .2 V for 3 seconds. 


• Heated oxygen sensor failed "" : > 

• Wiring harness and connectors failed 

• PCM failed ". H " ■ ' 

}f 

i 



Check the heated oxygen sensor (rear). (Refer to P.13A-130.) 



NG 



-♦Replace 



lOK 



Check the following connectors: C-15, A-107 



NG 



Repair 



OK 



Check trouble symptom. 



I IMG 



NG 



Check the harness wire between the PCM and the heated oxygen I *~- Repair 

sensor (rear) connector. 



OK 



Replace the PCM. 



Code 
No. 


Scan tool 128 

General scan tool 
P0125 

MIL 17 


Closed Loop Temperature Not 
Reached 


~ — : : — ^-n 

Probable cause 

t 


[Comment] 
Background 

• The fuel control system remains in open loop due to low engine terriperature. 

• This DTC will be stored if engine temperature remains below/16°C(60°F) for 10 minutes 
of operation and no engine coolant temperature sensor code has been set. 

Range of Check 

• Engine: running 
Set Condition 

• Engine coolant temperature does not exceed 16°C (60°F) after 1 0 minutes have passed 
since starting the engine. 


• Thermostat fully open '' 1 ' 

• Engine coolant temperature sensor fcliletl 

• Engine coolant temperature sensor (Jonnector 
improperly connected 

• PCM failed, 

i 

'■' : tut. 

i ' 



Check the thermostat. (Refer to GROUP 14 - Thermostat.) 



OK 



Check theenginecoolanttemperaturesensor.(RefertoP.13A-129.) 



NG 



NG 



LOK 



NG 



Check the following connectors: 
A-106, A-97 



lOK 



| Check trouble symptom. 



I NG 



Check the harness wire between the PCM and the engine coolant 

temperature sensor connector. 



NG 



OK 



Replace the PCM. 



Replace 
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13A-70 MFI<2.0L ENGINE (NON-TURBO)> -Troubleshooting 



Code 
No. 



Scan tool 129 



General scan to 
P01 40 



MIL 21 



ol Downstream H02S Stays 
Center 



ct 



Probable cause 



[Comment 
Background 

• Sensor output voltage is checked. 

• If voltage stays at center instead of switching, an open circuit is likely. 
Range of Check 

• 2 minutes after starting engine 

• Engine coolant temperature: More than 80°C(176°F) 

Set Condition 

• Neither rich nor lean condition is detected from the downstream heated oxygen sensor 
input. (Voltage is 0.5 volts for 1.5 minutes) 



• Heated oxygen sensor (rear) failed- 

• Sensor signal circuit open 

• PCM failed -» •■ 



Check the heated oxygen sensor (rear). (Refer to P.13A-130.) 



NG 



OK 



Check the following connectors: 

A-94, A-107 



NG 



JOK 



I Check trouble svmptom. 



(NG 



Check the harness wire between the PCM and the heated oxygen 

sensor (rear) connector. 



NG 



OK 



Replace 
Repair 



Repair 



Replace the PCM. 



Code 
No. 


Scan tool 132 


hrottle Position Does Not Agree 
With Map 


! ! ! r— ' 

Probable cause . , 


General scan tool T 
P0121 


MIL 24 


[Comment] 
Background 

• This DTC indicates a failure in the rationality check comparing MAP values to throffle 
position. 

Range of Check 

• Engine speed: less than 1,500 r/min 

• Subtract MAP value from atmospheric pressure: 

more than 13 kPa (19 psi) [when atmospheric pressure is more than 77 kPa (11 psi)] 
more than 6 kPa (0.9 psi) [when atmospheric pressure is less than 77 kPa (1 1 psi)] 
Set Condition 

• Throttle position sensor output voltage is 3.75-4.71 V. 
Range of Check 

• Engine speed: more than 1,500 r/min 

• Vehicle speed: more than 25 mph 

• Subtract MAP value from atmospheric pressure: less than 13 kPa (19 psi) 
Set Condition 

• Throttle position sensor output voltage is 0.16-0.70 V. 


■ Throttle position sensor failed 

• Throttle position sensor related circuit, failed 

• MAP sensor failed • "' 

• MAP sensor related circuit failed 

•; - .- - .- ■■ .} f 



SCAN TOOL SENSOR READ 


TESTS (Data list) 


07 Throffle position (Refer to F 


M3A-112.) 




OK 


SCAN TOOL SENSOR READ 


TESTS (Data list) 


69 MAP gauge reading (Refer 


to P.13A-112.) t 


OK 


Replace the PCM. 



Check the throffle position sensor system. (Refer, to P.13A-36, 
inspection procedure For DIAGNOSTIC TROUBLE. 
CODE 26/P0122/24) (Refer to P.13A-37, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
27/P0123/24) 



Check the MAP sensor system. (Refer to P.13A-41, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
36/P0107/14) (Refer to P.13A-42, INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODE 37/P0108/T4) ' ' 
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13A-f1 



Code 
No. 


Scan tool 133 

General scan tool 
P1390 

MIL 11 


Timing Belt Skipped 1 Tooth 
More 


or Probable cause 

i ! )! 


[Comment] 
Background 

• The PCM uses voltage signals generated by the camshaft position sensor and crankshaft 
position sensors to determine engine synchronization. 

• if these signals become out of sync, this DTC is produced. 
Range of Check 

• With the engine running, every 44 ms an inhibit condition is looked for as follows: 
wide-open throttle, large change in MAP, cold engine, insufficient start to run time, r/min 
outside given windows 

• if an inhibit condition does not exist, the misalignment between the camshaft and crankshaft 
is monitored. 

Set Condition 

• When the camshaft position sensor is offset from the crankshaft position sensor one tooth 
or more. 


• Timing belt improperly installed 

• Crankshaft position sensor improperly 
installed ; # " " 

• CamshaftposWonsensorimproperlylnstalled. 

• Camshaftposiflonsensorconneetbi'irrjprdper- 
ly connected • 

• Crankshaft position sensor connector improp- 
eriy connected * 

• Camshaft's relative position not releamedafter 
one of the following have been serviced: 
camshaft, camshaft sprocket, timing, belt, ten- 
sioner, cylinder he^cj, head gasket crankshaft 
sprocket, CranksKsift, cylinder bloW or the 



Check the following connectors: 
A-81, A-04, A-106, A-107 



NG 



lOK 



Check the camshaft position sensor. 
(Refer to GROUP 16 - Ignition System.) 



■ NG 



Repair 



Repair 



OK 



Check the crankshaft position sensor. 
(Refer to GROUP 16 - Ignition System.) 



NG 



Repair 



OK 



Check the timing belt. (Refer to GROUP 1 1 - Timing Belt.) 



HJf 



Caution i i 3 

When the following parts are replaced with new ones, be sure to use the scan tool to synchronize 
the camshaft position sensor with the crankshaft position sensor again or disconnect the negative 
battery cable for 10 seconds or more: 

camshaft, camshaft sprocket, timing belt, tensioner, cylinder head, head gasket, crankshaft sprocket, 
crankshaft, cylinder block, etc. 
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Code 

No. 


OLdll 1UUI IOO 


> 5 Volts to MAP Sensor 


Probable cause 


General scan tool M . 
P1296 N 


MIL 14 


[Comment] 
Background 

• The voltage of 5 volts is supplied to the MAP sensor, if this voltage is extremely low, 
the MAP sensor output deviates from standard value. 

Range of Check 

• Before starting engine and immediately after stopping engine 
Set Condition 

• The output voltage of MAP sensor is lower than the specified value. 


• Open 5-volts supply circuit , '<'■'"■ «ra 

• Signal circuit grounded " 

• Sensor failed ' = r " * 

PCM failed i 

" ' ' * 


NG — - . .- tr;r...>,^..~-i 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 2 and ground 
(ignition switch: ON) 

OK: 4.8-5.2 V 



OK 



Check the following connectors: A-53.A-106 



NG 



lOK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and MAP sensor I- 
connector. 



JM.G 



OK 



Replace the MAP sensor. 



Check the following connectors: A-83, A-107 



OK 



I NG 



Check trouble symptom. 



I NG 



Check the harness wire between 'the 'PCto'lffl. 'IjW? "q^hj^ 
connector. Repair, if necessary. 



Repair 



Repair 



if '38, 



Vi,**" 
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Code 
No. 


Scan tool 136 

General scan tool 
P1295 

MIL 24 


No 5 Volts to Throttle Positio 
Sensor 


y x ........ ■Vfr.t'J 

Probable cause 


[Comment] 
Background 

• The voltage of 5 volts is supplied to the TPS. if this voltage is extremely low, the TPS 
output deviates from standard value. 

Range of Check 

• Vehicle speed: More than 20 mph 

• Engine speed: 1500 r/min or more 

• Manifold vacuum: Less than 13 kPa (4 in.Hg) 
Set Condition 

• The output voltage of TPS is lower than the specified value. 


• Sensor signal circuit grounded 

• Throttle position sensor failed 

. Loss of 5-volt supply 1! ! 



Check the throttle position sensor (TPS^) ptfterta>IP.13A-129.) 



NG 



I OK 



Measure at the throttle position sensor connector A-63. 
• Disconnect the connector, and measure a* trie harness sicte 
, Voltage between 3 and ground 

(Ignition switch: ON) 

OK: 4.8-5.2 V 



NG 



Check the following connectors: A-63, A-106 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the TPS connector. 



NG 



OK 



Replace the PCM. 



Replace 



Check the following connectors: A-83.A-107 




|NG 


Check trouble symptom. 


Repair 


JNG 




Check the harness wire between the PCM and the TPS connector. 

Repair, if necessary. 


• Repair 





Repair 



Code 
No. 


Scan tool 137 

General scan tool 
P0700 

MIL 45 


EATX Controller DTC Present 


Probable cause 


[Comment] 
Background 

The transaxle control module (TCM) monitors the malfunctions of sensors and actuators 

regarding the transaxle control, if any malfunction is detected, the TCM informs the PCM 

by sending a signal. 

Range of Check, Set Conditions 

A malfunction signal is input from the TCM. 


• Sensors and actuators related to transaxle 

control , !,s - '* 

• TCM failed « > 

• PCM failed v 



Check the TCM (Refer to GROUP 23A- Troubleshooting.) 
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Code 
No. 


Scan tool 138 

General scan tool 
P1294 

MIL 25 


Target Idle Not Reached 


jrf \ £ : .. • ■? , V;. ; ^ 

Probable cause :. 


[Comment] 
Range of Check 

• Engine: Idle 

• Vehicle at rest and the brake applied 
Set Condition 

• Idle speed differs from target idle by 200 r/min for 1 2 seconds. 


• Idle air control motor failed '• , <c. ' 

• lAC(AIS) motor related circuit failed 



SCAN TOOL SENSOR READ TESTS (Data list) 

12 lAC(AIS) position (Refer to P.13A-112.) 



— iNG 



I OK 



Check the throttle body minimum air flow. (Refer to P.13A-119.) 



Check the idle air control motor. (Refer to P.13A-132.) ' \" 



OK 



NG 



Check the idle air control' motor system. (Refer to P.13A-35 
INSPECTION PROCEDURE F6R DIAGNOSTIC TROUBLE 
CODE 25/P0505/25) - ' ' 



Code 
No. 


Scan tool 139 

Gfirararaksaanttabl 
P1487 

MIL 35 


High SpipssofccHadiator Fan Control 
Relay Circuit 


Probable cause 


[Comment] 
Background 

• The high speed radiator fan relay controls the high speed operation of the radiator fan. 

• One side of the relay control coil is supplied with 1 2 volts when the ignition switch is 
turned to the ON position. 

• The circuit is completed when the other side of the relay coil is grounded by the PCM. 

• The PCM grounds the relay control circuit depending on engine coolant temperature and/ 
or A/C compressor condition, etc. 

Range of Check 

• Battery voltage: 10 V or more 

• Ignition switch: ON 
Set Condition 

• An open or shorted condition is detected in the high speed radiator fan relay control circuit 
for 3 seconds. 


• Relay coil open or shorted 

• Ignition switch output circuit open 

• Low speed radiator fan relay control circuit 
open or shorted 

• PCM failed ;:i " i: -'' ,!VV ■ !> ' v " : ■' ' !ric ' : 

" --I 



Measure at the PCM connector A-107. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 69 and ground 

(Ignition switch: ON) 

OK: Battery positive voltage 

• Connect a jumper wire between 69 and ground 
(Ignition switch: ON) 

OK: Radiator fan runs at high speed. 



LOK 



Check the following connector: A-107 



| Check trouble symptom. 



Replace the PCM. 



LOK 



|NG 



NG 



NG 



Check the radiator fan circuit. 



■:!■>, »1T 



Repair 



TSB Revision 



MFI <2.0L ENGINE (NON-TURBO)> - Troubleshooting 



13A-/5 



Scan tool 146 



Code General scan too! 
No. P1496 



5 Volts Supply output Too Low' 



MIL 14 



Probable cause 



[Comment! 
Background 

• The PCM supplies a regulated B-volts to the TPS, and MAP sensor. 

• This DTC is set when both the TPS and MAP sensors have the sensing circuit indicating 
too low of voltage. *' 

Range of Check 

• Ignition switch: ON 
Set Condition 

• 5-volts feed circuit drops below 4 volts for over four seconds. 



• 5-volts supply circuit grounded 

• PCM failed 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 2 and ground 
(Ignition switch: ON) 

OK: 4.8 - 5.2V 



NG 



OK 



Measure a\ tne tnrottie posmon sensor connecior A-w. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.8 -5.2V 



OK 



Check the following connectors: A-53, A-63 



lOK 



Replace the PCM. 



NG 



- Check the following connectors: A-83, A-107 


| OK 


Jng 


Check trouble symptom. 


Repair 


|NG 




| Check the harness wire between the PCM and the MAP sensor 
connector. Repair, if necessary. 




• Check the following connectors: A-83, A-107 


IOK 


|NG 


Check trouble symptom. 


Repair' 


|NG 




Check the harness wire between the PCM and the TPS connector. 
Repair, if necessary; ' ■.< * 


Repair 
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Code 
No. 


Scan tool 149 
General scan tool 

MIL 42 


Fuel Level Sending Unit Volts T 
Low 


00 Probable cause 


[Comment] 
Background 

• The fuel level sensor, which is installed in the fuel tank, informs the PCM of fuel level 
(amount). 

• The PCM does not carry out a specific OBD-II monitor when the fuel amount is small 
or large. 

Range of Check 

• Battery positive voltage: 13 -15 V 

• Engine is running 
Set Conditions 

The fuel level sensor output voltage is less than 0.1 V. 


• Sensor signal line is grounded. . r ; 

• Fuel level sensor failed • 

• Loss of voltage supply 

t 



Check the fuel gauge unit and its circuit. 
(Refer to GROUP 54 - Combination Meters.) 



OK 



Check the following connectors: 
E-36, B-71. C-24, C-22, A-106 



NG 



• Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and fuel level sensor 
connector. . , . , . 



OK 



Replace the PCM. 



Repair 



Code 
No. 


Scan tool 150 
General scan tool 

MIL 42 


Fuel Level Sending Unit Volts Too 
High 


Probable cause 


[Comment] 
Background 

• The fuel level sensor, which is installed in the fuel tank, informs the PCM of fuel level 
(amount.) 

• The PCM does not carry out a specific OBD-II monitor when the fuel amount is small 
or large. 

Range of Check 

• Battery positive voltage: 13 -15 V 

• Engine is running 
Set Conditions 

The fuel level sensor output voltage is less than 4.5 V. 


• Sensor signal-line is grounded. 

• Fuel level sensor failed 

• Open sensor ground circuit 



Check the fuel gauge unit and its circuit. 
(Refer to GROUP 54 - Combination Meters.) 



IOK 



I Check the following connectors: E-36. 8-71 , C-24, C-22, A-l 06 \ 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and fuel level sensor 
connector. 



|OK 



Replace the PCM. 



Repair 
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13A-77 





Scan tool 151 




Code 


General scan tool 


Fuel Level Unit No Change Over 


No. 




Miles 




MIL 42 





[Comment] 
Background 

• The fuel level sensor, which is installed in the fuel tank, informs the PCM of fuel level 
(amount). 

• The PCM does not carry out a specific OBD-II monitor when the fuel amount is small 
or large. 

Range of Check 

• Battery positive voltage: 13 -15 V 

• Engine is running 
Set Conditions 

The fuel level signal does not change according to the fuel consumption by driving. 



Probable cause 



Fuel level sensor failed 
PCM failed 



Check the fuel gauge unit and its circuit. 
(Refer to GROUP 54 - Combination Meters.) 



IOK 



Check the following connectors: E-36,B-71,C-24,C-22, A-l 06 



NG 



Repair 



IOK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and fuel level sensor 
connector. 



NG 



• Repair 



[OK 



Replace the PCM. 



Code 
No. 


Scan tool 153 

General scan tool 
P1493 

MIL 44 


Battery Temperature Sensor 
Voltage Too Low 


Probable cause 


[Comment] 
Background 

Battery temperature input is used to adjust the generator charging rate based upon the ambient 
temperature around the battery. 
Range of Check 
Ignition switch: ON 
Set Conditions 

The sensor voltage remains less than 0.3 V for 3 seconds. 


• Battery temperature sensor failed 

• PCM failed 



Replace the PCM. 
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Code 
No. 


Scan tool 154 


Battery Temperature Sensor 
Voltage Too High 


' «..,' "t ; 0.' i>* 
. -■ * * * 

Probable cause 

.. ?■ 


General scan too 
P1492 


MIL 44 




[Comment 






• Battery temperature sensor faiiep 


Background 




• PCM failed , :|: ' ,; ';" '"' 


Battery temperature input is used to adjust the generator charging rate based upon the ambient 




temperature around the battery. 






Range of Check 






Ignition switch: ON 






Set Conditions 






The sensor voltage remains more than 4.9 V for 3 seconds. 





Replace the PCM. 



Cod 
No. 


Scan tool 155 

General scan tool 
P0131 

MIL 21 


I 

ool Upstream H02S Shorted 
Ground 


i * j - , i 

0 Probable cause 


[Comment] 
Background 

• When the heated oxygen sensor temperature is low, the sensor has the same electrical 
characteristics as an insulator. 

• The heated oxygen sensor output signal line is restricted to 5V. That is why the line voltage 
is approx. 5V when the heated oxygen sensor temperature is low. 

• If the heated oxygen sensor output signal line is grounded, its voltage will become low. 
Range of Check 

• Engine coolant temperature when the engine starts: 49°C(120°F) or less 

• Within three seconds after the engine starts- 
Set Conditions 

The heated oxygen sensor output signal line is 0.16V or less. 


• Upstream, heated oxygen sensor failed 

• Wiring harness and connectors failed 
t PCM failed 



Check the harness wire between the PCM and upstream heated 
oxygen sensor connector. 



NG 



Repair 



(OK 



Replace the PCM. 
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Code 
No. 


Scan tool 156 

General scan too 
P0137 ( 

MIL 21 


Downstream H02S Shorted to 
Ground jt 


Probable cause 


[Comment] 
Background 

• When the heated oxygen sensor temperature is low, the sensor has the same electrical 
characteristics as an insulator. • .. .. .... 

• The heated oxygen sensor output signal line is restricted to 5V. That is why the line voltage 
is approx. 5V when the heated oxygen sensor temperature is low. 

• If the heated oxygen sensor output signal line is grounded, its "voltage will become low. 
Range of check 

• Engine coolant temperature when the engine starts: 49°C(120°F) or less 

• Within three seconds after the engine starts 
Set Conditions 

The heated oxygen sensor output signal line is 0.16V or less. ' 1 


• Downstream heated oxygen sensor, .failed 

• Wiring harness and connectors failed , j.^ 

• PCM failed ■- „ 

\ its' r» '•! !h 
■ . . ■ * 'if' * 

u o- si-, sre »* * 

'• ' ■ ne-iCfl 



Check the harness wire between the PCM and downstream heated 

oxygen sensor connector. 



NG 



Repair 



... ■% 



lOK 



Replace the PCM. 



Code 
No. 


Scan tool 157 


Intermittent Loss of CMP or CI 


\P Probable cause 


General scan tool 
P1391 


MIL 11 


[Comment] 

Background > 

• After the engine has been started, the PCM maintains an expected camshaft port level 
value. 

• At every 69-degree crankshaft leading edge, this value is updated to reflect the expected 
change in the cam level. 

• At every crankshaft trailing edge, this value is compared to the true camshaft port level. 

• If there is a disagreement between the two values, then the diagnostic trouble code is 
set. "' '■* • " , ,. , 

Range of Check 

• Engine: running ' ' 
Set Condition 

• Cam and crank signals have been out of sync, m6re than 5 times. 


• CAmshaftpbsiflorisensorconrw^ 

ly connected " ' >**':■. 

• Crankshaft position sensor connector improp- 
erly connected 

Camshaft position sensor related circuij|ajled-i 

• Crankshaftposition sensor related cir^lfaMg 

• Camshaft position sensor improperly Instiled 

• Crankshaft position sensor ; improperly .. 

installed. , r .„ , ov 

•<:,-■ >v:,:w ■■ r.».r ■■hi Si fttfii * 
. '■ ■ ■•• • f- !<:.,- . :?; ■: 



NG 



Check the following connectors: 
A-81.A-04, A-l 06 



OK 



Check no cam sync, signal at PCM. (Refer to P.13A-24, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE 
CODE. 01/P0340/54) 

Check no crank reference signal at PCM. (Refer to P.13A-44, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE 
CODE. 40/P0335/11) 



Repair 



» ' T. .. WO .' 



nop. '<5 "" arO 

: :*5? '; f ,. 



i<. ! f;'": Jt' flow 
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Code 
No. 


Scan tool 160 


EVAP Leak Monitor Small Leak 
Detected 


'Probable cause 

- 1, 


General scan tool 
P0442 


MIL 31 


[Comment] 
Background 

• The PCM monitors that the fuel tank, purge lines, etc. are sealed well. 

• When monitoring, the PCM pressurizes the purge lines by activating the evaporative emission 

ventilation solenoid with the canister ventilation valve (incorporated in the solenoid) closed, 

• If the fuel tank and purge lines are sealed correctly, the pressure will rise well by activating 
the solenoid specific times 

• After the pressure rises well, the diaphragm inside the solenoid will not work any more. 

• If the purge air leaks slightly, the solenoid will be activated more than specific times. 
Range of Check, Set Condition 

• The solenoid has been activated more than specific times. 


• Fuel tank filler cap screwed on incorrectly 

• Fuel tank and purge lines, improperly sealed 

• Evaporative emission ventilation solenoid 

failed 

• Leakingfromevaporafiveemissjonpurgesole- 
noid 

• PCM failed' ^ 



Check the evaporative emission ventilation solenoid. 
(Refer to GROUP 17- Emission- Control System)' 



lOK 

* NG 

Check the evaporative emission purge solenoid. — 
(Refer to GROUP 17 - Emission Control System.) 

jOK 

Check the fuel tank and purge line for leakage. 



NG 



• Replace 



- Replace 



Code 
No. 


Scan tool 161 

General scan tool 
P0455 

MIL 31 


VAP Leak Monitor Large Leak 
Detected 


Probable cause 


[Commentl 
Background 

• The PCM monitors that the fuel tank, purge lines, etc. are Sealed well. 

• When monitoring , the PCM pressurizes the purge lines by activating the evaporative emission 

ventilation solenoid with the canister ventilation valve (incorporated in the solenoid) closed. 

• If the fuel tank and purge lines are sealed correctly, the pressure will rise well by activating 
the solenoid specific times. 

• After the pressure rises well, the diaphragm inside the solenoid will not work any more. 

• If the purge air leaks excessively, the solenoid should be activated much more than specific 
times. 

Ranpe of Check. Set Condition 

• The solenoid has been activated much more than specific times. 


• Fuel tank filler cap screwed on incorrectly 

• Fuel tank and purge lines Improperly seated 

• Evaporative emission ventilation solenoid 
failed 

• Leakingfromevaporatfveemissionpurgesole- 
noid ,', 

• PCM failed 



Check the evaporative emission ventilation solenoid. 
(Refer to GROUP 17 - Emission Control System.) 



NG 



Replace 



[OK 



Check the evaporative emission purge solenoid. 
(Refer to GROUP 17 - Emission Control System.) 



NG 



• Replace 



lOK 



I Check the fuel tank and ourae line for leakage. 
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Code 
No. 


Scan tool 183 

General scan tool 
P1495 

MIL 31 


Evaporative Emission Ventila- 
tion Solenoid Circuit 


Probable cause 


[Comment] 
Background 

• The PCM provides a switched ground path to the solenoid. 

• This DTC indicates an open or short-circuit condition in the evaporative emission ventilation 
solenoid control circuit. 

Range of Check 

• Battery voltage: 10V or more 

• Ignition switch: ON 
Set Condition 

• Open or short circuit is detected in the evaporative emission ventilation solenoid for 3 
seconds. 


• Open or short control drcuit 

• Open fused ignition switch output circuit 

• Open or shorted solenoid coil 

• PCM failed 



Measure at tne evaporative emission ventilation solenoid connector 
A-109. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 2 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



OK 



Measure at tne mum connector A-1 07. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 77 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



OK 



,NG 



Check the following connector: A-1 07 



Check trouble symptom. 



NG 



Check the following connectors: B-49,B'7S 



OK 



Check trouble symptom. 



Repair 



NG 



Check the harness wire between ignition switch and evaporative 
emission ventilation solenoid connector. Repair, if necessary. 



Check the following connectors: A-109.B-76.B-63 

Jng" 



| OK 



Check trouble symptom. 



Repair 



Check the harness wire between PCM and evaporative emission 
ventilation solenoid connector. Repair, if necessary. 



Repair 



Replace the PCM. 
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Code 
No. 



Scan tool 184 



MIL 31 



General scan tool Evaporative Emission 
P1494 I tion Switch or Mechanical Fault 



Ventila- 



Probable cause 



[Comment 
Background 

• When the solenoid diaphragm moves up and down by activating the evaporative emission 
solenoid, the solenoid switch turns on and off. 

• The PCM detects how often the solenoid is activated by counting the ON and OFF conditions 
of the solenoid switch. 

Range of Check, Set Condition 

• The solenoid is activated, but the solenoid switch does not turn on and off. 



• Evaporative emission ventilation 

failed 

• Open or short circuit 

• Vacuum hose clogged " r ' 
. PCM failed 



solenoid 

* 



Check the following connectors: A-109, B-76, B-63, A-107 



NG 



OK 



j Check trouble symptom. 



NG 



Check the harness wire between the PCM and the evaporative 

emission ventilation solenoid' connector. 



NG 



Repair 



Repair 



OK 



I Replace the PCM. 



Code 

NO. 


Scan tool 187 

General scan tool 
P1486 

MIL 31 


EVAP Leak Monitor Pinched 
Hose Found 


Probable cause 1 


f Comment! 

'Background 

. The PCM monitors that the fuel tank, purge lines, etc. are sealed well. 

• When monitoring, the PCM pressurizesthe purge lines byactivatingtheevaporativeemission 
ventilation solenoid with the canister ventilation valve (incorporated in the solenoid) closed. 

• If the fuel tank and purge lines are sealed correctly, the pressure will rise well by activating 
the solenoid specific times. 

• After the pressure rises well, the diaphragm inside the solenoid will not work any more. 

• If the hoses are pinched, the pressure will rise well by activating the solenoid only fewer 
times. 

Range of Check, Set Condition 

• The evaporative emission ventilation solenoid has been activated less than specific times. 


• Clogged hoses between the evaporative emis- 
sion ventilation solenoid and the fuel tank 

• Evaporative emission ventilation solenoid 
failed 

. PCM failed 



Checktheclogged hosesbetween the evaporative emission ventila- 
tion solenoid and the fuel tank. Clean, if necessarv. 




Replace the PCM. 
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INSPECTION CHART FOR TROUBLE SYMPTOMS ttiofooass 



Trouble symptom 


Inspection 
procedure 

No. • 


Communica- 
tion with scan 


f.nmmi inipptinn with all qv/qIpitiq iq nnt nnQQihlp 


i 


tool tmnn<5- 

IUUI IO lillJJWO 

sible. 


J 1 

Communication with PCM only is not possible. 


2 


Check engine/ 

malfunction 
indicator lamp 


The check engine/malfunction indicator lamp does not illuminate right after the ignition 
switch is turned to the ON position. 


3 


and related 
parts 


The check engine/malfunction indicator lamp remains illuminated and never goes out. 


4 




Cranks, won't start 


5 


Starting 


Fires up and dies -h, 


6 




Hard starting 


7 


Idling stability 

^improper 

idling) 


Unstable idle. (Rough idle, hunting) 


6 


Idle speed is high. (Improper idle speed) 


9 




Idle speed is low. (Improper idle speed) 


1 


0 




When the engine is cold, it stalls at idle (Die out) 


11 


Idling stabilit y 


When the engine becomes hot, it stalls at idle. (Die out) 


12 


(Enaine stalls^ 


The engine stalls when accelerating. (Pass out) 


13 




The engine stalls when decelerating. 


14 




Hesitation, sag or stumble ' >'■■ 


15 




Acceleration shock 


1 


6 


Driving 


Deceleration shock 


17 


Poor acceleration : 


16 




Surge 


19 




Knocking 


20 


Dieseling 


21 


Too high CO and HC concentration when idling 


22 
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION) 



Items 


Symptom .. .... 


Starting 


Won't start 


The starter is used to crank the engine, but there is no combustion 
within the cylinders, and the engine won't start.., 




Fires up and dies 


There is combustion within the cylinders, but then the engine soon 
stalls. ■ 




Hard starting 


Engine starts after cranking a while. 


Idling 
stability 


Hunting 


Engine speed doesn't remain constant; changes at idle. 


Rough idle 


Usually, a judgement can be based upon the movement of the 
tachometer pointer, and the vibration transmitted to the steering 
wheel, shift lever, body, etc. This is called rough idle. 




Incorrect idle speed 


The engine doesn't idle at the usual correct Speed." 




Engine stall (Die out) 


The engine stalls when the foot is taken 'from the accelerator pedal, 
regardless of whether the vehicle is moving or not. 




tngme sian ^rass ouij 


The engine stalls when the accelerator pedal is depressed or while it 
is being used. " 


Driving 


Hesitation 
Sag 


"Hesitation" is the delay in response of the vehicle speed (engine 
speed) that occurs when the accelerator is depressed in order to 
accelerate from the speed at which the vehicle is now traveling, or a 

tpmnorarv Hron in x/phirlp ^nppH fpnninp ^npprh durinfj such 

acceleration. 

Serious hesitation is called "sag". (Refer to Fig. 1) 




Poor acceleration 


Poor acceleration is inability to obtain an acceleration corresponding 

to the degree of throttle opening, even though acceleration is smooth, 
or the inability to reach maximum speed. 




Stumble 


Engine speed increase is delayed when the accelerator pedal is 
initially depressed for acceleration. (Refer to Fig. 2) 




Shock 


The feeling of a comparatively large impact or vibration when the 
engine is accelerated or decelerated. 




Surge 


This is slight acceleration and deceleration feel usually at steady, light 
throttle cruise. Most notable under light loads. 




Knocking 


A sharp sound like a hammer striking the cylinder walls during driving 
and which adversely affects driving. 


topping 


Run on ("Dieseling") 


The condition in which the engine continues to run after the ignition 
switch is turned to OFF. Also called "Dieseling". 



Fig. 1 



Vehicle 
speed 



Hesitation 
Normal 




i 



Initial ac 
celerator 
pedal de- 
pression / ^/ / 



' A 



Sag 



Time 



Z1FU0223 



Fig. 2 




Vehicle 
speed 


Normal 

Initial ac- V// 
celerator / , / 
pedal de- / Aj 
pression / / 




Idling *** Stumble 




Time 71FIM224 
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. (Communication 
with all systems is not possible.) 


Probable cause 


[Comment] 

The cause is probably a defect in the power supply system (including ground) for the on-boardl 
diagnostic test mode line. 


• Malfunction of the connector 

• Malfunction of the harness wire 



Measure at the data link connector 
(16-pin.) B-38. 

• Voltage between 16 and ground 
OK: Battery positive voltage 



NG 



OK 



Measure at the data link connector 
(16-pin.) B-38. 

• Continuity between 4 and ground 

• Continuity between 5 and ground 
OK: Continuity 



OK 



Replace the scan tool. 



NG 



Check the following connectors: 
B-07, B-50, 5 7 5 



Check trouble symptom. 



Check the harness wire between the j 
data link connector (16-pin.) and 
ground. Repair, if necessary. 



NG 



Check the harness wire between the 
power supply and data link connector 
(16-pin.). Repair, iifmeeessajy, ,, 



INSPECTION PROCEDURE 2 



Scan tool communication with PCM is not possible. 


Probable cause 


[Comment] 

One of the following causes may be suspected. 

• No power supply to PCM 

• Defective ground circuit of PCM 

• Defective PCM 

• Improper communication line between PCM and scan tool 


• Malfunction of- PCM power supply circuit 

• Malfunction o f the PCM • 

• Open circuit between PCM and data link con- 
nector 

-IS 



Check the following connectors: B-08.B-64 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between PCM and data link connector. 



OK 



Check the power supply and ignition switch-IG circuit. 
(Refer to P.13A-98, INSPECTION PROCEDURE 23.) 



NG 



Repair 
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INSPECTION PROCEDURE 3 



'The check engine/malfunction indicator, lamp do 

1 1 1 U 1 1 II I id Ict iiuiii ctilcri lilt; luiiiuuii owiiun lo luiiitru iu iiic vii 

position. 


js not Probable cause 

* -,. k: si? ' 


[Comment] 

The PCM causes the check engine/malfunction indicator lamp to illuminate for three seconds, 
immediately after the ignition switch is turned to ON. 

If the check engine/malfunction indicator lamp does not illuminate immediately after the ignition 
switch is turned to ON, one of the malfunctions listed at right has probably occurred. 


• Bumt-out bulb 

• Defective check engine/malfunction indicator 
lamp circuit 

• Malfunction of the PCM 



SCAN TOOL SENSOR READ TESTS (Data list) 

10 Battery voltage (Refer to P.13A-112.) 



NG 



OK 



Measure at the PCM Gaianefitor., A-106. 

• Disconnect the connector. 

• ground the terminal No. 8. (Ignition switch: ON) 

OK: The check, enajne/maffunctLon indicator lamp 
illuminates. 



OK 



NG 



Check a burnt-out bulb. 



NG 



Replace 



OK 



Measure at the combination meter connector C-06. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltage between 10 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Check the following connectors: C-06, C-04 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between combination meter and 
PCM connector. Repair, if necessary. 



j_a. 



Check the power supply and ignition switcb-IG circuit. 
(Refer to P.13A-98, INSPECTION PROCEDURE 23.) 



Check the following con- 
nector: A-106 



NG 



Repair 



OK 



Check trouble symptom. 



I NG 



I Replace the PCM. 



Check the check engine/malfunction indicator lamp power supply 
circuit. Repair, if necessary.; , . ± . ,.„ , c 



Repair 
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INSPECTION PROCEDURE 4 



The check engine/malfunction indicator lamp remains 
illuminated and never goes out. 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the PCM is 

detecting a problem in a sensor or actuator, or that one of the malfunctions listed at right has 

occurred. 


• Short-circuit between the check 
engine/malfunction indicator lamp and PCM 

• Malfunction of the PCM 



SCAN TOOL DTC 

Are diagnostic trouble codes output.?. 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES • 1 




r NO 

. Kin 


Measure at the combination meter connector C-04. 

• Disconnect the connector, and measure at the harness 
side. 

• Disconnect the PCM connector. 

• Continuity between 51 and ground 
OK: No continuity 




Check the harness wire between combination meter and PCM 
connector. Repair, if necessary. 






0 K 





Replace the PCM. 



INSPECTION PROCEDURE 5 



Cranks, won't start 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that a spark plugs are fouled defective, 

or that the supply of fuel to the combustion chamber is defective. 

in addition, foreign materials (water, kerosene, etc.) may be mixed with the fuel. 


• Malfunction of the ignition system 

• Malfunction of the fuel pump system 

• Malfunction of the injector system 

• Malfunction of the PCM 

• Foreign materials in fuel 



OK 



Check battery positive voltage when cranking. 
OK: 8 V or hiaher 


NG 


Check the battery. (Refer to GROUP 54 - Battery) 









Scan tool: Inspection when no initial combustion occurs. 
(Refer to P.13A-101, INSPECTION PROCEDURE 29.) 



OK 



Can any sound be heard f rom the injectors when cranking? 
(Refer to P.13A-132.) 


No 


Check the injector control circuit. Carry out procedures 1 9, 20, 21 , 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". 




Yes 





Check ignition circuit system. 

(Refer to P.13A-100, INSPECTION PROCEDURE 28.) 



OK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Clean the injectors. 

• Check if foreign materials (water, alcohol, etc. )_ got into fuel. 

• Check the compression pressure. 
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INSPECTION PROCEDURE 6 



Fires up and dies. 


Probable cause 


[Comment] 

In such cases as the above, the cause is probably that the spark plugs are generating sparks 
but the sparks are weak, or the initial mixture for starting is not appropriate. 


• Malfunction of the ignition system 

• Malfunction of the injector system 

• Foreign materials in fuel 

• Poor compression 

• Malfunction of the PCM 



Check battery positive voltage when cranking. 

OK: 8 V or higher 



NG 



OK 



Scan tool: Inspection when incomplete combustion occurs. 
(Refer to P.13A-101, INSPECTION PROCEDURE 30.) 



OK 



Can any sound be heard from the injectors when cranking? 
(Refer to P.13A-132.) 



No 



Yes 



Is starting good if the engine is (ranked with the accelerator 
pedal slightly depressed? 



Yes 



No 



Check the battery. (Refer to GROUP 54 - Battery.) 



Check the injector control circuit. Carry out procedures 19,20,21, 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". 



SCAN TOOL Actuator test 

07 IAC (AIS) motor (Refer to 
P.13A - 117) 



NG 



OK 



Check the throttle 
minimum air flow. 



body 



Check the Idle air control 

motor circuit (Refer' to 
P.13A-35, INSPECTION 
PROCEDURE FOR ., 
DIAGNOSTIC TROUBL6 
CODE 25/P0505/25 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Clean the injectors. 

• Check the compression pressure. 

• Check fuel lines for clogginq. 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 



INSPECTION PROCEDURE 7 



Hard starting 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the spark is weak and ignition is difficult, 
the initial mixture for starting is not appropriate, or sufficient compression pressure is not being 
obtained. 


• Malfunction of the ignition system 

• Malfunction of the injector system 

• Inappropriate gasoline use 
i Poor compression 



Check battery positive voltage when cranking 
OK: 8 V or higher 


NG i r 

Check the battery. (Refer to GROUP 54 - Battery) 





Scan tool: Inspection when incomplete combustion occurs. 
(Refer to P.13A-101, INSPECTION PROCEDURE 30.) 



OK 



Can any sound be heard from the injectors when cranking? 
(Refer to P.13A-132.) 



No 



Yes 



Check the injector control circuit. Carry out procedures 19, 20, 21, 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Clean the injectors. 

• Check the compression pressure. 

» Check if foreign materials (water, alcohol, etc.) got into fuel. 
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13A-89 



INSPECTION PROCEDURE 8 



Unstable idle (Rough idle, hunting) 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the ignition system, air/fuel mixture, 
idle air control motor or compression pressure is defective. 

Because the range of possible causes is broad, inspection is narrowed down to simple items. 


• Malfunction of the ignition system 

• Malfunction of air-fuel ratio control system 

• Malfunction of the IAC system 

• Malfunction of the evaporative emission 

purge solenoid system 

• Malfunction of the EGR system 

• Poor compression 

• Drawing air into exhaust system " 



Were the battery terminals disconnected recently? 



YES 



NO 



After warming-up, let the engine run at idle for 10 minutes. 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 




NO 


YES 




Does idle speed fluctuate excessively ? 


Inspection when hunting occurs. 

(Refer to P.13A-101, INSPECTION PROCEDURE 31.) 






NO 








SCAN TOOL Actuator test 

07 lAC(AIS) motor (Refer to P.13A-117.) 


NG ^ 


Check the idle air control motor circuit. (Refer to P. 13A-35, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
25/P0505/25) 




OK 





SCAN TOOL Special function 
"Reset IAC 



Check trouble symptoms. 



T 



NG 



I Checktheinjectorforoperationsound.(RefertoP.13A-132.) 



OK 



Scan tool: Inspection when idle speed is unstable. (Refer 
toP.13A-102, INSPECTION PROCEDURE 32.) 



OK 



Check the injector control circuit: (Carry out procedures 19, 20, 21 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES".) 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the purge control system. 
. Check the EGR svstem. 

• Check the compression pressure. 

. Check if foreign materials (water, alcohol, etc.) got into fuel. 
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INSPECTION PROCEDURE 9 



Idle speed is high. (Improper idle speed) 


Probable cause :? 


[Comment] 

In such cases as the above, the cause is probably that the intake air volume during idle is' 
too great. 


• Malf unctjon of the idle air control motor systerh 

• Intake manifold vacuum leak 

• Malfunction of ttje throttle body , P> 7 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 


NO 


NG 




SCAN TOOL Actuator test 

07 lAC(AIS) motor (Refer to P.13A-117.) 


Checktheidleaircontrolmotorcircuit. (RefertoP.13A-35,fNSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 25/P0505/25.) 








SCAN TOOL Special function 
"Reset I AC 








Check trouble symptoms. 




J NG 


NG ^ 




SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor (Referto R 1 3A- 1 1 2.) 


Check the engine coolant temperature circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE' 38) 


OK 


NG ^ 




SCAN TOOL OUTPUT STATE TESTS (Data list) 

D1A/C clutch relay (Refer to P.13A-116.) 


Check the A/C switch and A/C compressor clutch relay system.(Refer 
to P.13A-99, INSPECTION PROCEDURE 26.) 



OK 



Check the throttle body minimum air flow. 
(Refer to P.13A-119.) 



INSPECTION PROCEDURE 10 



Idle speed is low. (Improper idle speed) 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the intake air volume during idling is 
too small. 


.... j 

• Malfunction of theldle air _>□♦□□ system 

• Malfunction of the' throttle body 



Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. 



OK 



SCAN TOOL Actuator test 

07 lAC(AIS) motor. (Refer to P.13A-117.) 


NG ^ 


Checktheidleaircontrolmotorcircuit.(RefertoP.13A-35,INSPECTION 

PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 25/P0505/25.) 





OK 



SCAN TOOL Special function 

"Reset IAC 

I 

I Check trouble symptoms. 

Tng 

SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolanttemperature sensor (Referto P.1 3A-1 1 2.) 

OK 



SCAN TOOL INPUT STATE TESTS (Data list) 

A6 Park/neutral position switch (transaxle range switch) 
(Refer to P.13A-115.) 


T«va 


Checktransaxle range sensorcircuit. (Referto P.1 3A-99, INSPECTION 
PROCEDURE 25.) 









OK 



Check the throttle body minimum air flow. 
(Referto P.13A-119.) 



SCAN TOOL DTC -^2- 

Are diagnostic trouble codes output ? 



Check the engine coolant temperature circuit. 

(Refer to P.13A-107, INSPECTION PROCEDURE 36.) 
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INSPECTION PROCEDURE 11 








When the engine is cold, it stalls at idle. (Die out) 


Probable cause ■■■r^m 


[Comment] 

In such cases as the above, the cause is probably that the air/fuel mixture is inappropriate when 1 
the engine is cold, or that the intake air volume is insufficient. 


• Malfunction of the idle air control motorsystem 

• Malfunction of the fhroffle body 

• Malfunction of the injector System .»■' 

• Malfunction: of the ignition system 






YES 






Were the battery terminals disconnected recently? 


After warming-up, let the engine run at idling for 10 minutes. 






NO 


YES 






scan Tnm run 




Refer to P.13A-18 
TROUBLE CODES 


INSPECTION CHART FOR DIAGNOSTIC 


Are diagnostic trouble codes output? 






N 0 


I - 

YES 






Does the engine stall right after the accelerator pedal is 
released ? 


Check the throffle body minimum air flow. (Refer to P.13A-119.) 






NO 


NO 




1 » ■■■■ *:•]»•>,'/ ■ ■ • >A< 


Is engine-idling stable after the warming-up? 


Check for unstable idle (Rough idle,- hunting) 






YES 




(Refer to P.13A-89, INSPECTION PROCEDURE 8.) 






NG ^ 






SCAN TOOL Actuator test 

07 lAC(AIS) motor (Refer to P.13A-117.) 


Check the idle air control motor circuit. (Refer to P.13A-35, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 






OK 




25/P0505/25.) 










.1/ 


SCAN TOOL Special function 

"Reset IAC 






>* 'SI »'.); l"i 



Check trouble symptoms. 



NG 



Check the injectorfor operation sound. (Referto P.1 3A-1 32.) 



NG 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor (Referto P. 1 3A-1 1 2.) 

OK 



NG 



Check the fuel pressure. (Refer to P.13A-121.) 



OK 



Check the injector control circuit. Carry <out procedures 19, 20,21", 
61/P0203,P0202,P0201,P0204/27in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". < '. 



Check the engine coolant temperature sensor circuit. (Refer to 
P.13A-107; INSPECTION PROCEDURE 38s) ■'-■< , 



Check the following items. 




• Check the ignition coil, spark plugs, spark plug cables. 




• Check the compression pressure. 




• Check the engine oil viscosity. 
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INSPECTION PROCEDURE 12 



When the engine is hot, it stalls at idle. (Die out) 


Probable cause ' 


[Comment] 

In cases such as the above, the cause is probably that ignition system, air/fuel mixture, idle 
air control motor or compression pressure is defective. 

In addition, if the engine suddenly stalls, the cause may also be a defective connector contact. 


• Malfunction of the ignition system , ,' 

• Malfunction of air-fuel ratio" control system ! 

• Malfunction of the IAC system " ' 

• Drawing air into intake system 

• Improper connector contact 



were the battery terminals disconnected recently '/ 




After warming-up, let the engine run at idling for 10 minutes. 






YES 1 




SCAN TOOL DTC 

Are diagnostic trouble codes output? 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 





NO 



SCAN TOOL Actuator test 

07 lAC(AIS) motor. (Refer to P.13A-117.) 


NG 




Checktheidleaircontrolmotorcircuit. (RefertoP.13A-35, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 25/P0505/25.) 





OK 



SCAN TOOL Special function 
"Reset IAC" 



Check trouble symptoms. 



NG 



Check the injector for operation sound. 
(Refer to P.13A-132.) 



OK 



NG 



Does the engine stall right after the accelerator pedal is 

released ? 



YES 



NO. 



Does the engine stall easily again ? 



NO 



YES 



Scan tool: Inspection when engine stalls when the engine 
is warm and idling (Refer to P.13A-103, INSPECTION 
PROCEDURE 33.) 



OK 



Check the injector control circuit. Carry out procedures 19,20, 21, 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". 



Check the throttle body minimum air flow (Refer to P.13A-119.) 



■While carrying out an intermittent malfunction simulation test (Refer 
to GROUP 00 - How to Cope with Intermittent Malfunctions), check 
for sudden changes in the signals shown below. 

• Crankshaft position sensor ■ • Primary and secondary ignf- 
signal tion signal' 

• MAP sensor signal * Fuel pump drive signal 

• Injector drive signal • 'PCM power supply voltag^ 



Check the following items. 






• Check the ignition coil, spark plugs, spark plug cables. 






• Clean the injectors. 






• Check the compression pressure. 






• Check if foreign materials (water, alcohol, etc.) got into fuel. 







INSPECTION PROCEDURE 13 



The engine stalls when accelerating. (Pass out) 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably misfiring due to a weak spark, or an inappropriate 
air/fuel mixture when the accelerator pedal is depressed. 


• Injectors failed 

• Malfunction of the ignition system 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 





NO 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Clogged injectors 
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INSPECTION PROCEDURE 14 , ■ ' 4 



The engine stalls when decelerating. 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the intake air volume is insufficient due 
to a defective idle air control motor system. 


• Malfunction of the IAC system 

.1 ■ 



*ms 





^0 


SCAN TOOL DTC 

Are diagnostic trouble codes output? 






SCAN TOOL SENSOR READ TESTS (Data list) 

07 Throttle position (Refer to P.13A-112.) 



YES 



I NO 



NG 



After warming-up, let the engine run at idling for 10mlnutesl 



Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. ■= ~' ! ■ • " 



Check the throttle position sensor circuit. 

(Refer to P.13A-109, INSPECTION PROCEDURE 43.) 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the throttle body minimum air flow. 



INSPECTION PROCEDURE 15 



Hesitation, sag or stumble 


Probable cause ' 


[Comment] 

In cases such as the above, the cause is probably that ignition system, air/fuel mixture or 
compression pressure is defective. 


• Malfunction of the ignition system 

• Malfunction of air-fuel ratio control system 

• Malfunction of the fuel supply system 

• Malfunction of the EGR. solenoid system 

• Poor compression " 



SCAN TOOL DTC 




Are diagnostic trouble codes output ? 




NO 


Check the injectors for operation sound. 


(Refer to P.13A-132.) 





YES 



Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 



NG 



OK 



Check the injector control circuit. Carry out procedures 19, 20, 21 , 
61/P0203, P0202, P0201 , P0204/2r frf INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". - 



Scan Tool: Inspection when hesitation, sag, stumble or poor 
acceleration occur. (Refer to P.13A-104, INSPECTION 
PROCEDURE 34.) 

OK 



Check the fuel pressure. (Refer to P.13A-121.) 

OK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the EGR system. 

• Check the compression pressure. 

• Check the fuel filter or fuel line for clogging. 
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INSPECTION PROCEDURE 16 



Acceleration shock 


Probable cause > 


[Comment] 

In cases such as the above, the cause is probably that there is an ignition leak accompanying 
the increase in the spark plug demand voltage during acceleration. 


• Malfunction of the ignition system 

• Improper control of torque reduction during 

stiifting * •'• 



SCAN TOOL DTC P-E^ » 

Are diagnostic trouble codes output ? [ 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 




NO 


Check the following items. - • * • 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check for occurrence of ignition leak. 

• Check the torque reduction link (wire) between the PCM and TCM. 



INSPECTION PROCEDURE 17 



Deceleration shock 


Probable cause 


[Comment] 

Malfunction of the IAC system is suspected. 


• Malfunction of this' .IAC 'system 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. 




Ino 






SCAN TOOL Actuator test 

07 lAC(AIS) motor. (Refer to P.13A-117.) 




Checktheidleaircontrol motor circuit.fRefertoP.rSA'SSJNSPECTION 

PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 25/P0505/25.) 




J OK 






SCAN TOOL Special function 
"Reset IAC 






i 






I Check trouble svmDtoms. 






| NG 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

07 Throttle position (Refer to P.13A-112.) 


Check the throttle position sensor circuit. 

(Refer to P.13A-109, INSPECTION PROCEDURE 43.) 





OK 



Check the throttle body minimum air flow. 
(Refer to P.13A-119.) 
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INSPECTION PROCEDURE 18 



Poor acceleration 


Probable cause m x 


[Comment] 

Defective ignition system, abnormal air-fuel ratio, poor compression pressure, etc. are suspected. 

• 


• Malfunction of the ignition system ,.■-> 

• Malfunction of air-fuel ratio control system 
Malfunction of the fuel supply system 

• Poor acceleration 

• Clogged exhaust system 



SCAN TOOL DTC 




Are diagnostic trouble codes output ? 




HQ 


Check the injectors for operation sound. (Refer to 


P.13A-132.) 






OK 


Scan tool: .inspection, when, hesitation,, sag,, stumble or poor 


acceleration occur. (Refer to P.13A-104, INSPECTION 


PROCEDURE 34.) 






OK 


Check the fuel pressure. (Refer to P.13A-121.) 



YES 



OK 



NG 



Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 



Check the injector control circuit. Carry out procedures 19, 20, 21, 
61/P0203,P0202,P0201,P0204/27 in "INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". ... . , 



Check the following items. 




• Check the ignition coil, spark plugs, spark plug cables. 




• Check the compression pressure. 




• Check the fuel filter or fuel line for clogging. 




• Clogged air cleaner 




• Clogged exhaust system 





INSPECTION PROCEDURE 19 



Surge 


Probable cause 


[Comment] 

Defective ignition system, abnormal air-fuel ratio.etc. are suspected. 


• Malfunction of the ignition system 

• Malfunction of air-fuel ratio control system 

• Malfunction of the EGR solenoid system 



SCAN TOOL DTC 




Are diagnostic trouble codes output ? 


J 


NO 


Check the injectors for operation sound. 


(Refer to P.13A-132.) 





YES 



Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 



NG 



OK 



Check the injector control circuit. Carry out procedures 19,20,21, 
61/P0203,P0202,P0201,P0204/27 in INSPECTION PROCEDURE 
FOR DIAGNOSTIC TROUBLE CODES". 



Scan Tool: Inspection when surge occurs. 

(Refer to P.13A-105, INSPECTION PROCEDURE 35.) 

I Check the fuel pressure. (Refer to P.13A-121.) 

TOK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the EGR system. 
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Knocking 


Probable causer 


[Comment] 

In cases such as the above, the cause is probably that the detonation control is defective or 
the heat value of the spark plug is inappropriate. 


• Defective knock. sensor r '* w 

• Inappropriate heat value of the sparkplug 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 






r NO 


NG 


« aw 


SCAN TOOL SENSOR READ TESTS (Data list) 

09 Knock sensor volts (Refer to P.13A-112.) 


Check the knock sensor #1 circuit (Refer to P.13A-51, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE59/P0325/16.] 





Check the following items. 

• Spark Dlugs heat range 

• Check 'if foreign materials (water, alcohol, etc.) got into fuel. 




l 


INSPECTION PROCEDURE 21 






Dieseling 


Probable cause 




[Comment] 

Fuel leakage from injectors is suspected. 


• Fuel leakage from injectors 



Check the injectors for fuel leakage. 



" >>*: U<C : - 



."? ' MA,te 
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INSPECTION PROCEDURE 22 



Too high CO and HC concentration when idling 


Probable cause 


[Comment] 

Abnormal air-fuel ratio is suspected. 


• Malfunction of the air-fuel ratio control system. 

• Deteriorated catalyst 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. 


.OK 






SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor. 
(Refer to P.13A-112.) 


NG . 


Check the engine coolant temperature sensor circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 







OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor. (Refer to P.13A-112.) 


NG r 


Check" tfie intake aif temperature sensor circuit'. 
(Refer to P.13A-107, INSPECTION PROCEDURE 39.) 


NG ^ 






SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading. (Refer to P.13A-112.) 


Check the MAP sensor circuit 

(Refer to P.13A-108, INSPECTION PROCEDURE 40.) , 





OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

83 0 2 sensor volts (rear) (Refer to P.13A-112.) 

• Transaxle : 2nd gear <M/T>, 

L range <A/T> 

• Driving with the throttle wide open 
OK: 600-1,000 mV 



NG 



Check the heated oxygen sensor (rear) circuit. 
(Refer to P.13A-108, INSPECTION PROCEDURE 41.) 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 0 2 sensor volts (front) (Refer to P.13A-112.) 
OK: 600- 1 ,000 mV when racina. suddenly 



NG 



Check the heated oxygen sensor (front) circuit. (Refer to P.13A-109, 
INSPECTION PROCEDURE 42.) 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02-O2. sensor volts" (front)' (Rfeffer ttr P.13A-112.)) 
OK: Repeat 0-400 mV and 600-1,000 mV 
alternately when idling. 



OK 



Replace the heated oxygen 
sensor (front). 



NG 



Check the fuel pressure. (Refer to P.13A-121.) 



Check trouble symptom. 
NG 



OK 



Check the following items. 

• Check the injectors for operation sound. 

• Check the injectors for fuel leakage. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the compression pressure. 

• Check the positive crankcase ventilation system. 

• Check the evaporative emission control system. 

« Check the EGR system. 



NG 



Check trouble symptom. 



NG 



Replace the three-way catalytic converter. 
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INSPECTION PROCEDURE 23 



Power supply system and ignition switch-IG circuit ' 


Probable cause ' j 


[Comment] 

When an ignition switch turns ON, battery positive voltage is supplied to the PCM. 


• Malfunction of the ignition switch 

• Improper connector contact, open circuit or 
short-circuited harness wife 

• Disconnected PCM ground wire 

• Malfunction of the PCM" ' ... ' 



OK 



Check the following connectors: A-106, A-107 



OK 



Check trouble symptoms. 



1. NG 



Measure at the PCM connectors A-106.A-107. 
• Disconnect the connector and measure at the harness 
side 

1. Voltage between 6 and ground (Ignition switch: pN) 2 NG 
OK: Battery positive voltage (when the terminal 67 is 

grounded) 

2. Continuity between 10, 47. 50 and ground 
OK: Continuity 

3. Voltage between 20 and ground 
OK: Battery positive voltage 



3. NG : 



NG 



Check the following con- 
nector: A-69 



NG 



*• Repair 



OK 



Check trouble symptoms. 



NG 



Check the' harness wire between PCM and MFI relay (ASD relay) 

connector. Repair, if necessary. 



Check the harness wire between PCM.and ground. Repair, if necessary. 



Check the harness wire between PCM and battery. Repair, if necessary. 



Repair 



I Replace the PCM. 



INSPECTION PROCEDURE 24 



Fuel pump system 


Probable cause 


[Comment] 

The PCM turns the fuel pump relay ON when the engine is cranking or running, and this supplies 
power to drive the fuel pump. 


• Malfunction of the fuel pump relay 

• Malfunction of the fuel pump 

• fmptoper connector cbrtfapt, open' circuit o r 

short-circuited harness wire 

• Malfunction of the PCM 



Check the fuel pump operation. 

• Disconnect the fuel pump relay connector. 

• Use a jumper wire to apply battery positive voltage to 
the relay connector (2). 

OK: Fuel pump activates. 



NG 



OK 



Check the fuel pump relay. (Refer to P.13A-128.) 



NG 



OK 



Check the fuel pump drive control circuit. 

(Refer to P.13A-106, INSPECTION PROCEDURE 37.) 



Check the fuel J>ump circuit. 

(Refer to P.13A-105, INSPECTION PROCEDURE 36.) 



-** Replace 
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INSPECTION PROCEDURE 25 >v - > * 



Transaxle range sensor circuit <fiJT> 


Probable cause * 


[Comment] 

The transaxle range sensor inputs the condition of the selector lever, i.e. whether it is in P or 

N range or in some other range, to the PCM. 

The PCM controls the idle air control motor based on this input. 


• Malfunction of transaxle range sensor: 

• Improper connector contact, open circuit or 
short-circuited harness wire 

• Malfunction of the PCM. 



Check the transaxle range sensor. (Refer to GROUP 23A 
- On-vehicle Service.) 



OK 



Measure at the transaxle range sensor connector A-108. 

» Dteconnect'tne connector; and measure- at the harness 
side. 

1. Voltage between 5 and ground (Ignition switch: ON) 
OK: 4.5 V or more 



OK 



Check the following con- 
nector: A-l 08 



NG 



Repair 



OK 



Check trouble symptom. 



OK 



NG 



Replace 



Check the following con- 
nector: A-f07 



NG. 



OK 



Check trouble symptom. 



| NG 

Check harness wire between 
PCM and' transaxle range 
sensor connector. 



NG 



O 



K 



Replace the PCM. 



Repair 



Repair 



Replace the PCM. 



INSPECTION PROCEDURE 26 



A/C switch and A7C compressor clutch relay system 


Probable cause » 


[Comment] 

When an A/C ON signal is input to the. PCM, the PCM carries out control of the idle air control 

motor, and also operates the A/C compressor magnetic clutch. 


• Malfunction of A/C control system 

• Malfunction of A/C switch 

• Improper connector contact) open circuit or 
short-circuited harness wire 

• Malfunction of PCM 



Check the A/C compressor dutch refay. 
(Refer to GROUP 55 - On-vehicle Service.) 



H NU 



OK 



Measure at the PCM connectors A-106, A-107. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltage between 64 and ground, and 38 and ground 

(Ignition switch: ON) 
(A/C switch: ON) 
OK: Battery positive voltage 

• Connect a jumper wire between 64 and ground. 

(Ignition switch: ON) 
(A/C switch: ON) 
OK: A/C compressor clutch turns ON. 



NG 



OK 



Check the following con- 
nectors: A-l- 06, A-P07 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Replace 



Check the A/C system. (Refer to GROUP 55 -Troubleshooting.), 



Replace the PCM. 
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INSPECTION PROCEDURE 27 



Fan motor relay system (Radiator fan, A/C condenser fan) 


Probable cause 


[Comment] 

The fan motor relay is controlled by the power transistor inside the PCM turning ON and OFF 


• Malfunction of fan motor relay 

• Malfunction of fan motor 

• improper connector contact, open circuit or 
short-circuited harness wire 

• Malfunction of the PCM 



Measure at PCM connectors A-106.A-107. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltage between 1 9 and ground, 55 and ground and 
69 and ground (Ignition switch: ON) 

OK: Battery positive voltage 

• Connect a jumper wire between 19 and ground, and 
69 and ground (Ignition switch: ON) 

OK: Radiator fan and condenser fan run at high speed. 

• Connect a jumper wire between 55 and ground (Ignition 
switch: ON). 

OK: Radiator fan runs at low speed. 



NG 



OK 



Check the radiator fan circuit <M/T> (Refer to ELEC- 
TRICAL WIRING.) 

<A/T> (Refer to ELECTRICAL WIRING.) 
Check the A/C condenser fan circuit. 
<M/T> (Refer to ELECTRICAL WIRING.) 
<A/T> (Refer to ELECTRICAL WIRING 



Check the following con= 
nectors: A-l 06, A-l 07 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Replace the PCM. 



INSPECTION PROCEDURE 28 



Ignition circuit system 


Probable cause 


[Comment] 

The PCM interrupts the ignition coil primary current by turning the ignition power transistor inside 
the PCM ON and OFF. 


• Malfunction of MFI relay (ASD relay) 

• Improper connector contact, opdft circuit Or 
short-circuited harness Wire 

• Malfunction of the PCM 



Measure at the ignition coil connector A-62. 
• Disconnect the connector and measure at the harness 
side. 

SCAN TOOL Actuator test 

10 MFI relay (ASD relay) 

MFI relay (AMP relay) is turrt relay (ASD relay) is turned on anc 
• Voltage between 2 and ground 

[Measure with MFI (ASD)isetay with] MFI (ASD) relay 
OK: Battery positive voltage 



NG 



OK 



Check the following con- 
nectors: A-62, A-106 



NG 



.Repair 



OK 



t Check trouble symptom. 



NG 



Check the harness wire between PCM and ignition coil 
connector. Repair, if necessary. 



Check the following con- 
nector: A-62 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the har 
between MFI relay (ASD 
relay) and ignition coil switch 
connector. Repair, " neces- 
sary. 



Repair 
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INSPECTION PROCEDURE 29 
Scan tool: Inspection when no initial combustion occurs. 



SCAN TOOL SENSOR READ TESTS (Data list) 

10 Battery voltage (Refer to P.13A-112.) 


nu 


Check the power supply system and ignition swttch-IG circuit. 
(Refer to P.13A-98, INSPECTION PROCEDURE 23.) ' 




OK 

11- 


DnpQ thp ramQhPift rotatp whilp nrankinn thp pnninp 9 

uuco ii ic \jdi i loi iai l i uicilc vv i me; vj\ di ir\n ly li ic ci ly ii iu • 

(When oil filler cap is removed.) 




Check fming belt for breakage.' 






1 YES 
f 




SCAN TOOL DTC 

Are the diagnostic trouble codes output ? 




INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLfc <2QOI§, 
(Refer to P.13A-18.) 


NO 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

17 Engine speed 

OK: Cranking speed is displayed. 




Check no crank reference signal at' PCM (Refer to P.13A-44, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 
40/P0335/11) | 


u OK 


NG r 




SCAN TOOL Actuator test 

51 Fuel pump relay (Refer to P.13A-117.) 


Check the fuel pump system: 

(Refer to P.13A-98, INSPECTION PROCEDURE 24.) . 




J OK 


NG ^ 




SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolant temperature sensor (Refer to P. 1 3A- 1 1 2 . ) 


Check the engine coolant temperature Sensor circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 





INSPECTION PROCEDURE 30 



Scan tool: Inspection when incomplete combustion occurs. 



SCAN TOOL DTC 

Are diagnostic trouble code output ? 


YES 


Refer to P.13A-18, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. 




t NO 


NG ^ 




SCAN TOOL Actuator test 

51 Fuel pump relay (Refer to P.13A-117.) 


Check the fuel pump system. 

(Refer to P.13A-98, INSPECTION PROCEDURE 24.) 





OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolanttemperaturesensor(Referto P. 1 3A-1 1 2.) 


NG 


Check the engine coolant temperature sensor circuit. 
(Refer to P.13A-108, INSPECTION PROCEDURES 38.) 





INSPECTION PROCEDURE 31 
Inspection when hunting occurs. 



Check the throttle body minimum air flow. 
(Refer to P.13A-119.) 

I ~ 

Check trouble symptom. 

NG 



Inspect air intake system for vacuum leaks. 

• Broken intake manifold gasket 

• Broken air intake hose 

• Broken vacuum hose 

• Positive crankcase ventilation valve does not operate. 
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INSPECTION PROCEDURE 32 
Scan tool: Inspection when idle speed is unstable. 



SCAN TOOL SENSOR READ TESTS (Data list) 
27 Intake air temperature (Refer to P.13A-112.) 


NG 


Check the intake air temperature circuit ■ 
(Referto P.13A-107. INSPECTION PROCEDURE 39.) 






OK 


NG ^ 




SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading (Refer to P.13A-112.) 


Check the MAP sensor circuit. ' 

(Refer to P.13A-108, INSPECTION PROCEDURE 40.) 






OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

05 Engine coolanttemperaturesensor (Referto P.1 3A-1 1 2.) 


Check the engine coolant temperature sensor circuit: **"' „ 
(Refer to P.13A-107. INSPECTION PROCEDURE-%)" ' 





SCAN TOOL Actuator test 

11 Evaporative purge solenoid (Referto P.13A-117.) 


NG 


Check the EVAP solenoid circuit (ReMrfo Pl13ArpJN^PECti9^ 
PROCEDURE FOR DIAGNOSTIC TROUBLE CPDE H 18/P0*^!31,j j 




OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data fist] 
63 0 2 sensor volts (rear) (Refer to P.13A-112.) 

• Transaxle : 2nd gear <WT>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600-1,000 mV 


Check the heated oxygen sensor (rear) circuit. ■ >■ 

(Refer to P. 13A-108, INSPECTION PROCEDURE 41.) _ , 






^ y _ „. ,. 

' 7..-is'i.'si«. ■;i->r,&ki-.. ;f.v^':-t\ 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 0 2 sensor volts (front) (Refer to P.13A-112.) 
OK: 600-1 ,000 mV during sudden racing 



NG 



OK 



SCAN TOOL SENSOR READ TESTS (Data ITsfJ 

02 0 2 sensor volts (front) (Refer to P.13A-112.) 

OK: Changes between 0-400 mV and 600-1 ,000 mV 
during idling 



OK 



SCAN TOOL INPUT STATE TESTS (Data list) 

A1 Power steering switch (Refer to P.13A-115.) 



OK 



SCAN TOOL OUTPUT STATE TESTS (Data list) 

D1 A/C clutch relay (Refer to P.13A-116.) 



OK 



SCAN TOOL INPUT STATE TESTS (Data list) 

A6 Park/neutral switch (transaxle range switch) 
(Refer to P.13A-115.) 



OK 



Check the throffle body minimum air flow. 
(Refer to P.13A-119.) 



NG 



NG 



NG 



NG 



Check the heated oxygen 'sensor (front) circuit 
(Refer to P.1 3A-1 09, INSPECTION PROCEDURE 42.) 



Check the fuel pressure. 
(Refer to P.13A-121 



OK, 



Check the injectors jgr 
clogging. ., .... /Ji;a , ■, 



Check the power steering switch system. (Refer to P13A-66, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 

115/P05S1/65.) ■-, . .. .:,„ , , 



Check the A/C switch and A/C relay system. 

(Refer to P.13A-99, INSPECTION PROCEDURE 26.) ^ ^ 



Check the transaxle range sensor system. (Refer to PMM-99, 
INSPECTION PROCEDURE 25.) 
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13A-103 


INSPECTION PROCEDURE 33 




Scan tool: Inspection when engine, stalls when, the engine is warm and idling. 





SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor (Refer to P.13A-112.) 


' NG 


Check the intake air temperature circuit. v 
(Refer to P.13A-107, INSPECTION PROCEDURE 39.) v : 




OK 


SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading (Refer to P.13A-112.) 


N la 


Check the MAP sensor circuit 

(Refer to P.13A-108, INSPECTION PROCEDURE ! 4d;j 




OK 




SCAN TOOL SENSOR READ TESTS (Data list) 
05 Engine coolanttemperature sensor (Referto P. 1 3A-1 1 2.) 




Check the engine coolant temperature sensor circuit. . s * ' 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) ... •. 


I 


OK 






SCAN TOOL SENSOR READ TESTS (Data rTstJ — 

63 O2 sensor volts (rear) (Refer to P.13A-112.) 

• Transaxle ; 2nd gear <M/T>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600- 1,000 mV 


NG w 


Check the heated oxygen sensor (rear) circuit. 

(Refer to P. 13A-108, INSPECTION PROCEDURE '41.) 






OK 


NG a 


SCAN TOOL SENSOR READ TESTS (Data fist) 

02 O2 sensor volts (front) (Refer to P.13A-112.) 

OK: Changes between 600- 1 ,000 mV during sudden 
racing 


Check the heated oxygen sensor (front) circuit. 
(Refer to P.13A-109, INSPECTION PROCEDURE 42.) 


i 




LQK 




SCAN TOOL SENSOR READ TESTS (Data list)) 
02 0 2 sensor volts (front) (Refer to P.13A-112.) 
OK: Changes between 0-400 mV and 
60Q- 1 ,000 mV during idling 




Check the fuel pressure. *" Check the injectors for . 

(Refer to P.13A-121.) clogging. . , 


„ 1 "27 typ 5 


ip OK 


SCAN TOOL INPUT STATE TESTS (Data list) — I 

Al Power steering switch (Refer to P.13A-115.) 




Check the power steering switch system: (Refer io P.13A-66, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
115/P055V65.) 








Sj,- , , 'if- j t 


SCAN TOOL OUTPUT STATE TESTS (Data list) 

D1 A/C clutch relay (Refer to P.13A-116.) 


NG ^ 


Check the A/C switch and A/C compressor clutch relay system. 
(Refer to P.13A-99, INSPECTION PROCEDURE 26.) * 


OK 


SCAN TOOL INPUT STATE TESTS (Data list) 

A6 Park/neutral switch (transaxle range switch) 
(Refer to P.13A-115.) 




Check the transaxle range sensor system. 

(Refer to" P.13A-99, INSPECTION PROCEDURE 25.)) I 





OK 



Check the throttle body minimum air flow. 
(Refer to P.13A-119.) 
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INSPECTION PROCEDURE 34 

Scan tool: Inspection when hesitation, sag, stumble or poor acceleration occurs.' 



SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature (Refer to P.13A-112.) 


NG 


Check the intake air temperature system.* " • "J 
(Refer to P.13A-107, INSPECTION PROCEDURE 39.) 






OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading. (Refer to P.13A-112.) 


Check the MAP sensor circuit "' •■ •-i- 
(Refer to P.13A-108, INSPECTION PROCEDURE 40.) 






OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

05 Enginecoolanttemperature sensor (Referto P. 1 3A-1 1 2.) 


Check the engine coolant temperature sensor circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 




J 


OK 


NG ^ 


ft i'fjk :A '. * C « 


SCAN TOOL SENSOR READ TESTS (Data list) 

07 Throttle position sensor (Refer to P.13A-112.) 


Check the throttle position sensor circuit. ' ' 

(Refer to P.13A-109, INSPECTION PROCEDURE 43.) ' ,: 






OK 


NG J 


>.-.:. .,j nil ■ 


SCAN TOOL Actuator test 

16 EGR solenoid (Refer to P.13A-117.) 


Check the EGR solenoid circuit. (Refer to P.13A-30, INSPECTION! 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 17/P0403/320.) 





OK 



SCAN TOOL SENSOR READ TESTS (Data list) 
63 0 2 sensor volts (rear) (Refer to P.13A-112.) 

• Transaxle :2nd gear <M/T>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600-1 ,000 mV 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 

02 0 2 sensor volts (front) (Refer to P.13A-112.) 

OK: Changes between 600- 1 ,000 mV during sudden 
racing 



OK 



NG 



NG 



SCAN TOOL SENSOR READ TESTS (Data list) 
02 0 2 sensor volts (front) (Refer to P.13A-112.) 
OK: Changes between 0-400 mV and 
600-1,000 mV during idling 



NG 



Check the heated oxygen sensor (rearj circuit. 

(Refer to P. 13A-108, INSPECTION PROCEDURE 41.) 



Check the heated oxygeri sensor (front) circuit. 
(Refer to P.13A-109, INSPECTION PROCEDURE 42.) 



Check the fuel pressure. 
(Refer to P.13A-121) 



OK 



Check the injectors for 
clogging. \V 



.v'0l">; , 
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INSPECTION PROCEDURE 35 




Scan tool: Inspection when surge occurs. 





SCAN TOOL SENSOR READ TESTS (Data list) 

27 Intake air temperature sensor (Refer to P.13A-112.) 




Check the intake air' temperature' sensor circuit. ^ 

(Refer to P.13A-107, INSPECTION. PROCEDURE 39.) 






r OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

11 MAP sensor reading (Refer to P.13A-112.) 


Check the MAP sensor circu it. 

(Refer to P.13A-108, INSPECTION PROCEDURE 40.) 






OK 


N G 




SCAN TOOL SENSOR READ TESTS (Data list) 
05 Engine coolant temperature sensor (Refer to P. 1 3A-1 1 2.) 


Check the engine coolant temperature sensor circuit. 
(Refer to P.13A-107, INSPECTION PROCEDURE 38.) 






OK 


NG 




SCAN TOOL SENSOR READ TESTS (Data list) 

07 Throttle position sensor (Refer to P.13A-112.) 


Check the throttle position sensor circuit. 

(Refer to P.13A-109, INSPECTION PROCEDURE 43.) 





J. OK 



SCAN TOOL Actuator test 

16 EGR solenoid (Refer to P.13A-117.) 




Check the EGR solenoid circuit- (Refer to P.13A-30, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 17/P0403/32.) 





lOK 



SCAN TOOL SENSOR READ TESTS (Data list) 
63 0 2 sensor volts (rear) (Refer to P.13A-112.) 

• Transaxle : 2nd gear <M/T>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600-1,000 mV 


NG 


Check the heated oxygen sensor (rear) circuit 

(Refer to P. 13A-108, INSPECTION" PROCEDURE 41.) 









OK 



SCAN TOOL SENSOR READ TESTS '(Dala list) — 
02 0 2 sensor volts (front) (Refer to P.13A-112.) 

OK: Changes between 600- 1 ,000 mV during sudden 
racing 



NG 



Check the heated oxygen sensor (front) circuit. 
(Refer to P.13A-1 09, INSPECTION PROCEDURE 42.) 



OK 



SCAN TOOL SENSOR READ TESTS (Data list) 
02 0 2 sensor volts (front) (Refer to P.13A-112.) 
OK: Changes between 0-400 mV and 
600-1, 000 mV during idling 



NG 



Check the fuel pressure. 
(Refer to P.13A-121.) 



OK 



Check the injectors for 
clogging. 



INSPECTION PROCEDURE 36 



Check the fuel pump circuit. 



TvTe^sTjr^aHReTTieT^unip^oTTnectS 

• Disconnect the connector and measure at the harness 
side. 

• Continuity between 2 and ground 
o K : Continuity 



iNG 



OK 



Check the following connection E-36 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between terminal for fuel pump 

relay and fuel pump connector. 



NG 



OK 



Check the harness wire between fuel pump-and ground. Repair, I 

necessary. | 



Repair 



Repair 



1 Replace the fuel pump. 
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INSPECTION PROCEDURE 37 
Check the fuel pump drive control circuit. 



Measure at the fuel pump relay connector A-66. 
• Disconnect the connector and measure at the harness 
side. 

1. Voltage between 6 and ground (Ignition switch: ON) 
OK: Battery positive voltage 

2. Voltage between 6 and ground 
OK: Battery positive voltaae 



1. NG 



2. NG 



OK 



Measure at the PCM connector A-107. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 74 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Check the following connector: A-107 

OK 



I NG 



1 Check trouble symptom. 



NG 



Replace the PCM. 



Check the 
nectors: B-63, A-82 " ■ 



Repair 



^OK 


Check trouble symptom. . .. ! " : 




NG 


NG 

*■ Repair 


Check the harness wire 
between fuel pump relay and 
ignition switch connector. 




OK 





Check the ignition switch. (Refer to QROUP 54 - Ignition Switch.) 



Check the following con- 
nectors: A-83, A-32 



NG 



Repair 



OK 



Check trouble symptom. 



|ng 



Check the harness wire between the battery and fuel 'pump relay 

connector. Repair, if necessary • .... , , 



Check the following con- 
nector: A-68 



NG 



& p a i r 



O 



Check trouble symptom. 



NG 



Check the harness wire between PCM and fuel pump relay <x>nneetor. 

Repair, if necessary. * : r 



Repair 
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INSPECTION PROCEDURE 38 




I Check the engine coolant temperature sensor circuit. 


' ' '- ,, -1 | 



Checktheenginecoollanttemperature sensor. (RefertoP.l3A-129.) 



IMG 



iOK 



Measure at the engine coolant temperature sensor connector A-97. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 2 and ground (Ignition switch: ON) 

OK: 4.7-5.2 V 

• Continuity between 1 and ground 

OK: Continuity 



OK 



NG 



Replace 



- Check the following connectors: A-106, A-107, A-82 


| OK 


(NG 


Check trouble symptom. 


Repair 






Check the harness wire between the PCM and the engine coolant 
temperature sensor connector. | 


| OK 




Replace the PCM. 





Check the following connector: A-97 



OK 



NG 



Repair 



Check trouble symptom. 



NG 



Replace the PCM. 



INSPECTION PROCEDURE 39 



Check the intake air temperature sensor circuit. 



Check the intake air temperature sensor. (Refer to P.13A-128.) 



• NG 



I OK 



Measure at the intake air temperature sensor connector A-57. 

• Disconnect the connector and measure at the harness side: 

• Voltage between 2 and ground (Ignition switch: ON) 

OK: 4.7-5.2 V 

• Continuity between 1 and ground 

OK: Continuity 



NG 



OK 



Check the following connector: A-57 



NG 



OK 



Check trouble symptom. 



NG 



Replace 



Check the followinq connectors: A-106 


A-107, A-82 


I OK , 


jNG 


Check trouble symptom. 


Repair 


Jng 




Check the harness wire between the PCM 


and the intake air 


temperature sensor connector. 





IOK 



I Replace the PCM. 



JNG 

Repair 



Repair 



Replace the PCM. 
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INSPECTION PROCEDURE 40 



Check the MAP sensor circuit. 



Measure at the MAP sensor connector A-53. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 2 and ground (Ignition switch: ON) 
OK: 4.7-5.2 V 

• Continuity between 1 and ground 
OK: Continuity 



NG 



OK 



Check the following connector: A-53 



lOK 



Check trouble symptom. 



ING 



Check the following connectors: A-106, A-107, A-82, A-83 



OK 



NG 



Check trpuble symptom. 



Repair 



•• ING - ~* 



Check the harness wire between the PCM arid the MAP sensor 
connector. '■>"■- «*« m^r* 4 

ING 



I OK 



Replace the PCM. 



NG 



Repair 



Check the harness wire between the PCM and the MAP sensor 
connector. 



Repair 



| Replace the MAP sensor. 



INSPECTION PROCEDURE 41 



9'. -IS 



Ti'-r 



Check the heated oxygen sensor (rear) circuit. 



Check the heated oxygen sensor (rear) (Refer to P.13A-130.) 



■ NG 



L OK 



NG 



Measure at the heated oxygen sensor (rear) connector C-,15. 

• Disconnect the connector and measure at the harness side. ' 

• Continuity between 2 and around 
OK: Continuity 



OK 



Check the following connector: C-15 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the heated oxygen 
sensor (rear) connector. 



NG 



I OK 



Replace 



Check the following 



A-107 



Ok 



Check trouble symptom. 
lOK 



• NG 
Repair 



Check the harness wire between the PCM and heated oxygen 
sensor (rear) connector. Repair, if necessary. 



NG 



Repair 



Repair 



Replace the PCM. 
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INSPECTION PROCEDURE 42 



Check the heated oxygen sensor (front) circuit. 



Check the heated oxygen sensor (front) (Refer to P.13A-130.) 



I OK 



Measure at the heated oxygen sensor (front) connector A-94 

• Disconnect the connector and measure at the harness side. 

• Continuity between 2 and ground 
OK: Continuity 



OK 



♦ 



Check the following connector: A-94 



OK 



NG 



NG 



NG 



Replace 



Check the following connector: A-107 

E 



lOK 



I NG 



Check trouble symptom. 



OK 



Check the harness wire between the PCM and heated oxygen 
sensor (front) connector. Repair, if necessary. 



Repair 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the heated oxygen 
sensor (front) connector. 



NG 



OK 



Replace the PCM. 



Repair 



INSPECTION PROCEDURE 43 



Check the throttle position sensor circuit. 



Check the throttle position sensor. (Refer to P.13A-129.) 

Tok 



Measure at the throttle position sensor connector A-63. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 3 and ground (Ignition switch: ON) 
OK: 4.7-5.2 V 

• Continuity between 1 and ground 
OK: Continuity 



NG 



lOK 



Check the following connector: A-63 



OK 



Check trouble symptom. 



I NG 



Check the harness wire between the PCM and throttle position 
sensor connector. Repair, if necessary. 



NG 



Replace 



Check the following connectors: A-107, A-82; A-83 



I OK 



J' 



NG 



Check trouble symptom. 


Repair 


,NG 




Check the harness wire between the PCM and throttle position 
sensor connector. 


JoK 


JNG 


Replace the PCM. 


Repair 
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INSPECTION PROCEDURE 44 



Dheck the vehicle-speed sensor and speedometer. 



<M/T> 


f NG 




Measure at the speed sensor connector A-76. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 1 and ground (Ignition switch: ON) 

OK: 8.5-9.5 V 

• Continuity between 2 and ground 

OK: Continuity 


Check the following connectors: A-1 07, A-82, A-83 - 




OK ING 

T :: : ■ J' " V : ''^"^ 

Check trouble symptom. ~ ^ifmsm^': 

|S|G «'•*•* .Wi'i * 




OK 


Check the harness wire between the PCM and the speed sensor 
connector. Repair, if necessary. 



I Check the followina connector: A-76 



NG 



Repair 



|OK 



! Check trouble symptom. 



1 NG 



Check the harness wire between the PCM and the speed sensor 
connector. 



NG 



Repair 



I OK 

| SCAN TOOL SENSOR READ TESTS (Data list) 

65 Vehicle speed 

• Is actual vehicle soeed indicated durina drivina? 



[No 



Check the speedometer circuit. 

(Refer to P.13A-111, INSPECTION PROCEDURE 45.) 



JoK 



Replace the vehicle speed sensor. 



<A/T> 



SCAN TOOL SENSOR READ TESTS (Data list) 

65 Vehicle speed 

• Is actual vehicle speed indicated during driving? 



Yes 



Replace the PCM. 



No 



Check the following connectors: A-106, A-107, B-85 



NG 



Repair 



OK 



Check trouble symptom. 



I OK 



Check the harness wire between the PCM and the transaxle control 
module connector. 



NG 



Repair 



OK 



Checkthespeedometercircuit.(RefertoP.13A-111, INSPECTION 
PROCEDURE 45.) 



OK 



Check the automatic transaxle control system. 



•>«<r 



a 0 1 »' it » 



V ■ b 



I): ,.'«■ 
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INSPECTION PROCEDURE 45 



■ In* 



Check the speedometer. 



I Check the following connectors: A I 06, A-l 07, C-04, C-05, C-06 1 



NG 



Repair 



lOK 



Check trouble symptom. 



NG 



Check the harness wire between the PCM and the combination 
meter. Repair, if necessary. 



■ •'M^'r) 
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SENSOR READ TESTS (DATA LIST) REFERENCE TABLE i3ioiiiod42 

Caution - : i< .0< 

1. When shifting the select lever to D range, the brakes should be applied so that the vehicle 

does not move forward. 

2. When checking while driving the vehicle, always be sure to have two people riding in the 
vehicle. 



Item 

No. 


Inspection 
item 


Inspection contents 


Normal condition 


Inspection 

procedur 
N 0 . 


Referenc 
page 


02 


O2 sensor 

volts 

(Heated 

oxygen 

sensor - 

front) 


Engine: Warm 
Air/fuel mixture 
made leaner 
when 

decelerating, and 
is made richer 
when racing. 


When at 4000 r/min 
engine is suddenly 
decelerated. 


200 mV or less 




13A-109 


When engine is 
suddenly raced. 


600- 1 ,000 mV 


Procedure 
No.42 


Engine: Warm 
The heated 
oxygen sensor 
signal is used to 
check the air/fuel 
mixture ratio, and 
control condition 
is also checked 
by the PCM. 


Engine: Idle 


400 mV or less to 
600- 1 ,000 mV 
(Changes) 


Engine: 2000 r/min 


)5 


Engine 

rnnlja nt 

tempera- 
ture sensor 


Ignition switch: ON 
or with engine run 
ning 


When engine coolant 
temperature is —cxi \ 
(-4°F) 


s — (— W w 


Procedure 
No.38 


13A-107 


When engine coolant 
temperature is 0°C 
(32° F) 


' C\°C 
' U \j 


When engine coolant 
- temperature is 20°C 
(68° F) 


:20°c 


When engine coolant 
temperature is 40°C 
(104°F) 


40°C 


When engine coolant 
temperature is 80°C 
(176°F) 


80°C 




Throttle 
position 


Ignition switch: ON - 


Set to idle position. 


400 mV or more 


Procedure 
No.43 


13A-109 


Open fully 


3,800 mV or less 




Minimum 
throttle 


Engine: Idle (more than one minute) 


ax\c\— 1 nnn m\/ 
*fuu~ i ,uuu rnv 


Procedure 
No.43 


1 on 1 


9 


Knock sen- 
sor volts 


Engine: Idle -» Sudden racing 


voltage increases 
temporarily. 


Code 

No.59/ 

P0325/16 


13A-51 


0 


Battery 
voltage 


Ignition switch: ON 


B+ 


Procedure 
No.23 


13A-98 


1 


MAP sensor 

reading 




Altitude: Om (0 ft.) 


101 kPa 
(30 in.Hg) 


Procedure 
No.40 


13A-108 


Ignition switch: ON 


Altitude: 1,200m 
(3937 ft.) 


88 kPa (26 in.Hg) 
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Item 

No. 


Incnprtion 

II IuUVjVjLIUI 1 

item 


Inspection contents 


Normalcondition 


Inspection 

procedure 
No. 


Referenc 
page 


12 


IAC (AIS) 

position 


• Engine: Idle 

• A/C switch: OFF -» ON 
(A/C compressor activated) 


Step value 
increases. 


Procedure 
No.26 


13A-99 


14 


Adaptive 
fuel factor 


• Engine: Warm, 2,500 r/min 

• Disconnect any injector connector. 


Increases 
gradually 






15 


Barometric 

nrpcciirp 


Ignition switch: ON 


Altitude: Om (0 ft.) 


101 kPa 

(30 in.Hg) p 


ocedure -\\ 
3.40. 13 


A-1° 8 


Altitude: 1,200m 
(3,937 ft.) 


N 

88 kPa (26 in.Hg) 


17 


Engine 
speed 


Engine: Warm, idle 


800 ± 1 00 r/min 


Code 
No.40/ 
P0335/11 


13A-44 


17 


Intake air 
temperature 


Ignition switch: ON 
or with engine run- 
ning 


When intake air tem- 
p e r a t u r e is -20°( 
(-4°F) 


; -20°c 


Procedure 
No.39 


13A-107 


When intake air tem- 
perature isO°C(32°F) 


o°c 


When intake air tem- 
perature is 20°C 
(68° F) 




When intake air tem- 
perature is 40°C 
(104°F) 


40° C 


When intake air tem- 
perature is 80°C 
(176°F) 




36 


Charging 

system 

goal 


Engine: 2,500 r/min 


Indicates battery 
voltage 


Code No. - 
05/-/47 or 

\JOl— I'VO 


13A-25 Ol 
13A-26 


15 


Battery 
temperature 


Ignition switch: ON 


Roughly the 
same tempera- 
ture as the 
battery area 






59 


Fuel control 
status 


Engine: 2,500 r/min 


Engine coolant tem- 
perature: Less than 
30°C (86°F) 


OPEN-LOOP 






Engine coolant tem- 
perature: More than 
80°C(176°F) 


:losed-loop 




13 


On cipn^nr 

v^2 ioui 

volts 
(Heated 
oxygen 
sensor - 
rear) 


• Transaxle: 

2nd gear <M/T> 
L range <A/T> 

• Drive with wide- 

open throttle 


Engine: 3,500 r/min or 
more 


600-1, 000 mV 


Procedure 
No.41 


13A-108 


i5 


Vehicle 
speed 


Drive at a constant speed. 


Actual vehicle 
speed and the 
speedometer ar 
the same. 


Procedure 
<No.44 


13A-110 
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Item 

No. 


Inspection 
item 


Inspection contents 


Normal condition 


inspection 
procedure 
No. 


Reference 

page 


66 


O2 sensor 

state 

(Heatedl 

oxygen 

sensor 

-front) 


Engine: Warm 

Air/fuel mixture 
made leaner 
when 

decelerating, and 
is made richer 
when racing. 


When at 4,000 r/min 
engine is suddenly 
decelerated. 


Lean 




13A-109 


When engine is 
suddenly raced. 


Rich 


Procedure 
No.42 


Engine: Warm 

The heated 
oxygensensor 
signal is used to 
check the air/fuel 
mixture ratio, and 
control condition 
is also checked 
by the PCM. 


Engine: Idle 


Lean ++ Center 
++ Rich 

(Changes) 


Engine: 2,000 r/min 


39 


MAP 
gauge 

reading 


• Engine: Warm, idle 

• Use a vacuum gauge to measure the man- 
ifold plenum vacuum. 


The same 
indication as the 
vacuum gauge 


rroceuure 
No.40 


P.13A-108 


71 


Total spark Engine: Warm, idle 
advance a 


Approx. 12°, 
BTDC 


a. 




'4 


0 2 sensor 

state 

(Heated 

oxygen 

sensor - 

rear) 


• Transaxle: 

2nd gear <M/T> 
L range <A/T> 

• Drive with wide- 

open throttle 


Engine: 3,500 r/min or 
more 


Rich 


Procedure 
No.41 


13A-108 


'8 


Fuel level 
sensor 


Fuel tank: Full 


3500-5000 mV 


Code No. 
149/-/42 
3r 

I50/-/42 


IP13A-76 | 


Fuel tank: Empty 


)-1500mV 


'9 


Fuel level 


Fuel tank: Full 


0/8-2/8 


Dode No. 
I49/-/42 

or 

150/-/42 


P13A-78 x 


Fuel tank: Empty 


0/8-2/8 


$r 


Long term 
fuel trim 


• Engine: Warm, 2,500 r/min 

• Disconnect any injector connector. 


Increases 
gradually 


Code 
No. 11 9/ 

P01 71/51 


13A-68 


S2* 


Short term 
ifuel trim 


• Engine: Warm, 2,500 r/min 

• Disconnect any injector connector. 


Increases tempo- 
rarily and returns 
to thp nrininal 

state. 


Code 
No. 11 9/ 
P01 71/51 


13A-68 


17* 


(Calculated 
lload value 




Idle 


IWT 


2-7 % 






A/T 


3-9 % 


Engine: Warm 


2,500 r/min 


M/T 


6-12 % 


A/T 


9-14 % 



*: General Scan Tool (GST) mode 
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INPUT STATE TESTS (DATA LIST) REFERENCE TABLE r ^SSbo* 



Item 
No. 


Inspection 
item 


Inspection contents 


Kl r\ i* m a 1 r* r\ n H i t i 
INUllllcM U U 1 1 U 1 1 1 


Inspection.. 

J 1 1 |J l U L. u U 

No. 


Jr0 [page 


Al 


Power 

steering 

swucn 


Engine: Warm, idle 


When steering wheel 
is stationary 


OFF 

1 


Code 
NO. 11 5/ 


13A-66 


When steering wheel 
is turned 


DM 
UN 


A6 


tral switch 
<A/T> 


Ignition switch: ON 


Transaxle: P or N 
range 


P,N 


Procedure 
.No.25 

'£* • 


13A-99 

'. A 


Transaxle: Other than 
P or N range 


L, D, 2, Ft 


A7 


Brake 
switch 


Depress the brake pedal 


ON 






Do not depress the brake pedal 


OFF 


B1 


MFI (ASD) 
voltage 
sense [MFI 
relay (ASD 
relay) op- 
eration 
checking 

VUlldycJ 


Ignition switch: ON 


OFF 

C 


It 

ode No. 
44/-/42 ... ' 


13A-47 

, 0; 


Engine: Cranking or idle 


ON' 


B4 


INVJ2 

voltage 
sense 
(Ignition 
switch - IG 
voltage) 


Ignition switch: OFF 


OFF 


. i i 

1 Procedure 
No.23 


|w*aA*98 


Ignition switch: ON/START 


START, ON 



f j c ... nt ;' 



Tit- 
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OUTPUT STATE TESTS (DATA LIST) REFERENCE TABLE laioioaoott 



Item 
No. 


Inspection 
item 


Inspection contents 


Normal condition 


Inspection 
procedure 

No. 


Reference 
page 


B3 


Torque 

reduction 

link 


When running at constant speed 




A 




When shifting 


UP, DOWN 


D1 


A/C clutch 
relay 


Engine: Idle 


A/C switch: OFF 


OFF 


il " 




A/C switch: ON (A/C 
compressor activated) 


ON 


D2 


MFI relay 
(Aou relay) 


Ignition switch: ON 


OFF 




„ 


Engine: Cranking or idle 


ON 




D3 


Evapora- 
tive purge 
solenoid 


Engine: Warm 


Right after starting en- 
gine 


OFF 


'• 


/> 


Engine: Warm 


10 seconds or more 
after starting engine 


ON 




D5 


EGR sole- 
noid 


Engine: Warm, idle 


ON 


') 




Slight racing (Engine: 2,000 r/min or more) 


OFF 

(momentarih 


E8 


Radiator 
fan low 
speed relay 


Radiator fan: Not activated [Engine coolant 
temperature: Less than approx. 80°C (176" F)] 


OFF 


iV 


- 


Radiator operates at low speed [Engine coolant 
temperature is 99°C(210°F) or less, A/C 
switch: ON] 


ON 


E9 


Radiator 
fan high 
speed relay 


Radiator fan: Not activated [Engine coolant 
temperature: Less than approx. 93°C(200°F)] 


OFF 


t 




Radiator operates at high speed. 

[Engine coolant temperature is 104°C (220" F) 

or more, A/C switch: ON] 


ON 


F1 


Fuel pump 
relay 


Ignition switch: ON 


OFF 






Engine: Cranking or idle 


ON 


F5 


MIL (Check 

engine) 

lamp 


Ignition switch: OFF -» ON 

(Everything is OK and DTC is not memorizec 


ON -»■ OFF 

) (Several minutes 

later) 







TSB Revision 



MFI <2.0L ENGINE ■^^^j^^^J^J^^^^^^^^^ fjMHfffc 

ACTUATOR TEST REFERENCE TABLE ,, "loowoza. 

: .... i 



Itemi 

NO. 


Inspection 
item 


Drive contents 


Inspection contents 


Normal condition 


Inspection 
procedure 
No. 


Referenee 


01 


Ignition coil 
#1 


Ignites every 1 .4 


• Ground the spark 

plugs 

• Ignition switch: OIn 

• Connect new spark 
plugs to the cable 


Spark plugs 
ignite 


^Procedure 
No.28 


13A-100 


02 


Ignition coil 
#2 


seconds 


Procedure 
No.28 


13A-100 


04 


Injector #1 


Injects every 1 .4 
seconds 


Ignition switch: ON 


Operating sound 
can be heard. 


Code 

No.21/ 

P0201/27 


13A-34 


05 


Injector #2 


Code 

No.20/ 

P0202/27 


13A-33 


06 


Injector #3 


Code 
No. 19/ 
P0203/27 


13A-32 


29 


Injector #4 


Code 

No.61/ 

P0204/27 


13A-52 


07 


IAC (AIS) 

motor 


Step fluctuates 
every d.o seconus. 


gnition switch: ON 


Motor operating 
sound can be 
heard. 


Code 

No.25/ 

P0505/25 


13A-35 


- 
08 


nauiaior 
fan relay 


Fan speed changes 

hatuuaan rift \ri\ni 
UnlW^cM Ull, IUW 

and high every 2.8 
seconds. 


gnition switch: ON 


When energized, 
radiator fan and 
condenser fan 
operates at low 

and high speeds 


No.27 


13A-100 


09 


A/C clutch 
relay 


Turned on and off 
every 1 .4 seconds. 


• Ignition switch: ON 
» A/C switch: ON 


>WC clutch oper- 
ating sound can 
be heard. 


Procedure 
No.26 


13A-99 


10 


MFI relay 

(ASD 

relay). 


Turned on and off 
every 1 .4 seconds 


gnition switch: ON 


Operating sound 
can be heard. 


Code 

No. 1 0/-/42 


13A-27 


11 


Evapora- 
tive purge 
solenoid. 


Turned on and off 
every 1 .4 seconds 


gnition switch: ON 


vjperanng souna 
can be heard 


Code 
No. 18/ 
P0443/31 


13A-31 


14 


Tachome- 
ter output 


Generates 45.5 Hz 
signal 


gnition switch: ON 


[Engine tachome- 
ter display reads 
Approx. 2300 rl 
rnin. 


Procedure 
No.45 


13A-111 


16 


EGR sole- 
noid 


Turned on and off 
every 1 .4 seconds. 


gnition switch: ON 


Operating sound 
can be heard. 


Code 

No.17/ 

P0403/32 


13A-30 


43 


Jow speed 
an relay 


Fan speed changes 
between off and low 
every 0.7 seconds. 


jnition switch: ON 


When energized, 
the radiator fan 
operates 


Sode No. 
J2/P14907 

35 


13A-54 
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Item 
No. 


Inspection 
item 


Drive contents 


Inspection contents 


Normal condition 


I Inspection 

procedure 
No. 


Reference 
page 


r 


47 


High speed 
condenser 
fan relay 


Fanspeedchanges 
between off and 
high every 0.7 

ocOUl lUo. 


Ignition switch: ON 


When energize( 
the radiator fan 
and condenser 

fori /"\ i"* o r o t 
1 d II u p c r d I 


139/P1487 

/35 

3 S 


13A-74 




51 


Fuel pump 
relay 


Turned on and off 
every 1 .4 seconds. 


llgnition switch: ON 


The fuel pump 
operating sound 
can be heard. 


Procedure 
No.24 


13A-98 " 





NOTE 

If an injector operates properly, it releases fuel when activated by the PCM. Prolonged injector actuation; particularly 
on vehicles equipped with multi-port systems may cause excessive amounts of fuel to be deposited in the intake 
manifold. Hydrostatic lock may result. 



1 

i 



1 
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ON- VEHI CLE SERVI CE 13101O4OO10 

THROTTLE BODY MINIMUM AIR FLOW 
CHECK 

1 . Start the engine and warm it up until the engine coolant 
is heated to 80°C(176°F) or higher and then stop the 
engine. 



Disconnect the PCV valve hose from the intake manifold 
nipple. 

Attach Air Metering Fitting MB995050 (0.125 in. orifice) 
to the intake manifold nipple. 

Disconnect the 3/16 inch idle purge line from the throttle 
body nipple. Cap the 3/16 inch nipple. 
Connect the scan tool to the data link connector. 
Restart the engine. Allow engine to idle for at least one 
minute. All accessories should be off. 



Using the scan tool, access the ACTUATOR TEST 
"Minimum Airflow Idle Speed" screen. 
The following will then occur: 

• Idle air control motor will fully close. 

• Idle spark advance will become fixed. 

• Scan tool displays engine speed. 
If idle speed is within the range shown in the Idle 
Specification chart, throttle body minimum airflow is set 
correctly. 

Standard value: 

450-1,100 r/min (Less than 1,000 miles) 
500-1,100 r/min (More than 1,000 miles) 

If idle speed is not within the standard value, use the 
scan tool to access the special function "Reset I AC" screen 
and reset the IAC. Then carry out step 7 again. 
10. If idle speed is above specifications, use the scan tool 
to check idle air control motor operation. If idle air control 
motor is OK, replace the throttle body. 

NOTE 

If the throttle body is replaced, reset the IAC. 

If idle speed is below specifications, shut off the engine 

and clean the throttle body as follows: 

(a) Remove the throttle body from engine. 

WARNING: 

CLEAN THROTTLE BODY IN A WELL-VENTILATED 
AREA. WEAR RUBBER OF BUTYL GLOVES, DO 
NOT LET CLEANER COME IN CONTACT WITH 
EYES OR SKIN. AVOID INGESTING THE 
CLEANER. WASH THOROUGHLY AFTER USING 
CLEANER. 

(b) While holding the throttle open, spray the entire throttle 
body bore and the manifold side of the throttle plate 
with cleaner. 
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(c) Using a soft scuff pad, clean the top and bottom 
of throttle body bore and the edges and manifold 
side of, 'the throttle blade. The edges of the throttle 
blade and portions of the throttle bore that are closest 
to the throttle blade when closed, must be free of 
deposits. 

(d) Use compressed air to dry the throttle body. 

(e) Inspect throttle body for foreign material. 

(f) Install throttle body on manifold. 

(g) Repeat steps 1 through 14. If the minimum air flow 
is still not within specifications, the problem is not 
caused by the throttle body. 

1 1 . Shut off engine. 

12. Remove Air Metering Fitting MB995050 from, the intake 
manifold PCV nipple. Reinstall the PCV valve ho§e. 

13. Uncap the throttle body idle purge nipple and connect 
the idle purge line. ' ' ~ 

14. Remove the scan tool. ; f . . V" 
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Service 

Fue" Port 
Rail 



i 




AFUOQ28 



FUEL PRESSURE TEST isiooisooes 
WARNING: 

FUEL SYSTEM PRESSURE MUST BE RELEASED BEFORE 
A FUEL SYSTEM HOSE OR COMPONENT' "IS 
DISCONNECTED. 

The specifications listed in the Fuel System Pressure Chart 
are determined without vacuum applied to the fuel 'pressure, 
regurator. 

1. Fuel system pressure must be released each time a fuel' 
hose is to be disconnected. Release fuel system pressure., 

2. Remove protective cover from service valve on the fuel 
rail. 

3. Connect Fuel Pressure Gauge MB995051 to fuel rail 
service valve. 

Caution 

When using the scan tool Fuel System Test, fuel pump 
relay will remain energized for 7 minutes or until the 
test is stopped, or until the ignition switch is turned 
to the Off position. 

4. Place the ignition key in the ON position. Using the 
scan tool! access actuator test "Fuel System Test.". The 
Fuel System Test will activate the fuel pump and pressurize 
the system. 

Standard value:' 
330-350 kPa (47-50 psi) 

5. Use the scan tool "Fuel System Test" to pressurize the 
system. Ensure fuel does not leak from the fuel rail service 

valve. K ' *' 
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6. If pressure is not correct, troubleshoot and repair 
according to the table below. 



Symptom 


Probable cause 


Remedy 


• Fuel pressure too low 

• No fuel pressure in fuel return 

hose 


Clogged fuel filter 


Replace fuel filter 


Fuel leaking to return side due to poor 
fuel regulator valve seating or settled 
spring 


Replace fuel pressure regulator 


Low fuel pump delivery pressure 


Replace fuel pump 


Fuel pressure too high 


Binding valve in fuel pressure 
regulator 


Replace fuel pressure regulator 


Clogged fuel return hose or pipe 


Clean or replace hose or 'pipe 



7. Using the scan tool, with 'the ignition key in the ON position, ] 
repeat the "Fuel System Test." " v m v «. 

8. Turn the ignition switch off and observe fuel pressure 
'gauge reading. Normal if the reading does not drop 
within 2 minutes! If it does, observe the rate of, drop! 

and troubleshoot and repair-according to the table below. : 



Symptom 


Probable cause 


Remedy 


Fuel pressure drops gradually after 
engine is stopped 


Leaky injector 


Replace injector 


Leaky fuel regulator valve seat 


Replace fuel pressure regulator 


Fuel pressure drops sharply immedi- 
ately after engine is stopped 


Checkvalve in fuel pump is held open 


Replace fuel pump 



9. Remove fuel pressure gauge and reinstall protective cover 
onto fuel rail service valve. 
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FUEL PUMP CONNECTOR DISCONNECTION 
(HOW TO REDUCE FUEL LINE PRESSURE) 

13100090092 

When removing the fuel pipe, hose., etc., since fuel pressure 
in the fuel pipe line is high, do the following operation so 
as to release fuel pressure in the line and prevent fuel from 
running out. " 4 





\ o\ 




























) ■ A03X012S 



1. Remove the rear seat cushion. (Refer to GROUP 52A 
-Seat.) 

2. Remove the protector to' disconnect the fuel pump 
connector. - a 

3. Start the engine and let it run until it stops naturally, turn 
the ignition switch to OFF. 

4. Connect the fuel pump connector to install the protector. 
5 . Install the rear seat cushion. 
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ON-VEHICLE INSPECTION 

COMPONENT LOCATION 



OF MFI COMPONENTS 



13100210139 



Name 


Symbol 


Name 


Symbol 


Air conditioning compressor clutch relay 


T 


Idle air control motor 


G 


Air conditioning switch 


W 


Ignition coil 


D 


Camshaft position sensor 


1 


Injector 


N 


Check engine/Malfunction indicator lamp 


u 


Intake air temperature sensor 


C 


Crankshaft position sensor 


B 


Knock sensor 


F 


Data link connector 


V 


Multiport fuel injection (MFI) relay (Auto 
shutdown relay) 


J 


Electric EGR transducer solenoid 


R 


Engine coolant temperature sensor 


M 


Manifold absolute pressure (MAP) sensor 


A 


Evaporative emission purge solenoid 


K 


Park/Neutral position switch V' 
(Transaxle range switch) ' , 


Q 


Evaporative emission ventilation solenoid 


K 


Power steering pressure switch 


L 


Fuel pump relay 


J 


Powertrain control module (PCM). . 


S 


Heated oxygen sensor (Front) 


0 


Throttle position sensor 


H 


Heated oxygen sensor (Rear) 


E 


Vehicle speed sensor 


P 



NOTE 

The "Name" column is in alphabetical order. 





AFU0029 



4FU2078 



AFU0I77 
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AFU0045 



Intake air temperature 
sensor 




AFU0042 




Idle air 
control 
motor 





Crankshaft 
position 
sensor 



AFU0032 




Throttle position 
sensor 




- Fuel pump relay MFI (ASD) relay 
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AFU0176 





Heated oxygen , 
sensor (front) AFU0037 





AFU0048 




AFU0047 




f; 




Vehicle — ■ 
speed 

sensor > A — , 



AFU0Q51 



Electric EGR 

transducer 

solenoid 




AFU0020 



I II 11 1 
Air conditioning 
compressor 
clutch relay 




AFU0030 
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Check engine/Malfunction 
indicator lamp 




Air conditioning 
switch 





!''■»', SOW . : ? 
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n 


n 


l 


2 


3 


4 


5 








• 6 


7 




8 


9 



Bottom view 
of relay 



AFU0052 




MFI RELAY (ASD RELAY) AND FUEL PUMP ^ 
RELAY CHECK >z 'mmm& 

1. Remove the relay. 

2. Check that there is continuity between (4) , and (6) 

terminals. _ , ' i; *sf 

Standard value: 35-75 Q 



3. Use jumper leads to connect relay terminal No.6 to the 
battery (+) terminal and terminal NdlCtothe JtSBflefy (-) 
terminal. 

Check the continuity between relay terminal No.2-8 while 

connecting and disconnecting the jumper lead, at the, 
battery (-) terminal. , • «' $ '.' 



Jumper lead 


ebnfiriuity between 
terminal No.2-8 


Connected 


Continuity (0^) 


Disconnected 


No continuity 



If there is a defect, replace the MFI (ASD) relay or fuel 
pump relay. 



" Intake air temperature 
- sensor 




AFU0O42 



INTAKE AIR TEMPERATURE SENSOR CHECK 

13100280062 

1. Disconnect the intake air temperature sensor connector. 

2. Measure the resistance between the sensor terminals. 



| Temperature [°C(°F)] 


| Resistance (k£l) I 


I 25 (77) 


| 9-11 


100 (212) 


0.6-0.8 | 



INSTALLATION 

1. Apply sealant to threaded portion. 

Specified sealant: Loctite 24200 or equivalent 

2. Install intake air temperature sensor and tighten it to 
specified torque. 

Sensor tightening torque: 7 Nm (5 ft.lbs.) 

3. Fasten harness connectors securely. 
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<*3A-129 









Engine coolant 
temperature sensor 












AFU0034 



ENGINE COOLANT TEMPERATURE SENSOR 

CHECK 13100310068 

1. Disconnect the engine coolant temperature sensor 
connector. 

2. Measure the resistance between the sensor terminals. 



Temperature [°C (°F)] 


Resistance (kQ) 


25(77) 


9-11 ! 


100(212) 


0.6-0.8 



INSTALLATION 

1. Apply sealant to threaded portion. 

Specified sealant: Loctite 24200 or equivalent 

2. Install engine coolant temperature sensor and tighten 

it to specified torque. 

Sensor tightening torque: 7 Nm (5 ft.lbs.) 

3. Fasten harness connectors securely. 




Throttle 
position 
sensor 

\ 




AFU0050 



jrrr. 



AFU0054 



o 



AFU0055 



THROTTLE POSITION SENSOR CHECK 13100320061 

1 . Disconnect the throttle position sensor connector. 



2. Measure the resistance between the throttle position 
sensor side connector terminal 1 and terminal 3. 

Standard value: 3.5-6.5 kQ 



3. Measure the resistance between the throttle position 
sensor side, connector terminal 2 and terminal 3. 



Throttle valve slowly open until 
fully open from the idle position 



Changes smoothly in pro- 
portion to the opening 
angle of the throttle valve 



4. If the resistance is outside the standard value, or 'if it 
doesn't change smoothly, replace the throttle position 
sensor. 
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HEATED OXYGEN SENSOR CHECK 13100500045 
<Heated oxygen sensor (front)> 

1. Disconnect the heated oxygen sensor connector. 




Heated oxygen 
sensor (front) AFU0037 




AFU0056 




AFUOQ57 



2. Check that there is continuity between terminal 3 and 

terminal 4 on the heated oxygen sensor connector. 

3. If there is no continuity, replace the heated oxygen sensor. 

4. Warm up the engine until engine coolant is 80°C(176°F) 
or higher. 

5. Use the jumper wires to connect terminal 3 of the heated 
oxygen sensor connector to the battery (+) terminal and 
terminal 4 to the battery (-) terminal. 

Caution 

Be very careful when connecting the jumper wires, 
or the heated oxygen sensor can be damaged. 

6. Connect a digital voltmeter between terminal 1 and 
terminal 2. , 

7. While repeatedly racing the engine, measure the heated 
oxygen sensor output voltage. , * 

Standard value: 



Engine 


Heated oxygen sensor 
output voltage 


Remarks 


When 
racing 
engine 


0.6-1.0 V 


If-you make the air/fuel 
ratio rich by racing the 
engine repeatedly, a 
normal heated oxygen 
sensor will output a 
voltaae of 0.6- 1.0 V. 



8. If the sensor is defective, replace the heated oxygen 
sensor. 

NOTE 

For removal and installation of the heated oxygen sensor, 
refer to GROUP 15 - Exhaust Pipe, Main Muffler. 




<Heated oxygen sensor (rear)> 

1 . Disconnect the heated oxygen sensor connector. 

2. Check that there is continuity between terminal 1 and 

terminal 2 on the heated oxygen, sensor connector. 

3. If there is no continuity, replace the heated oxygen sensor. 

NOTE 

1. If the scan tool does not display the standard value 
although no malfunction is found by the 
above-mentioned continuity test and harness check, 
replace the heated oxygen sensor (rear). 
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2. For removal and installation of the oxygen sensor, 
refer to GROUP 15 - Exhaust Pipe, Main Muffler. 
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INJECTOR CHECK 13100520065 
Measurement of Resistance between Terminals 

1. Remove the injector connector. 

2. Measure the resistance between terminals. 

Standard value: 11-15 Q [at 20°C (68°F)] 

3. Install the injector connector 



Checking operation sound 

Using a stethoscope or long blade screwdriver, check the 
operation sound ("tick-tick-tick") of injectors during idling or 
during cranking 

Check that as the engine speed increases, the frequency 
of the operating sound also increases. 

Caution 

Note that even if the injector you are checking is not 
operating, you will hear the operating sound of the other 
injectors. 

NOTE 

If no operating sound is heard from the injector that is being 
checked, check the injector drive circuit. If there is nothing 
wrong with the circuit, a defective injector or PCM is suspected 



2T3TD 



B a 

o 



TTT TTT 



AFU0061 



D 

in: cm 



AFU0062 



IDLE AIR CONTROL MOTOR (STEPPER 
MOTOR) CHECK 13100540085 

Coil Resistance Check 

1. Disconnect the idle air control motor connector. 

2. Measure the resistance between terminal 1 and terminal 
4 of the connector at the idle air control motor side. 

Standard value: 36-52 Q [at 20°C (68° F)] 



Measure the resistance between terminal 2 and terminal 
3 of the connector at the idle air control motor side. 

Standard value: 36-52 Q [at 20°C (68°F)] 
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EVAPORATIVE EMISSION PURGE SOLENOID 

CHECK 13100560166 

Refer to GROUP 1 7 ' - Emission Control System. 1 * 1,1 
ELECTRIC EGR TRANSDUCER SOLENOID 

CHECK " 13101070026 

Refer to GROUP 17 - Emission Control System. 
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INJECTOR 

REMOVAL AND INSTALLATION 



13100710097 



Pre-removal Operation 

• Fuel Line Pressure Reduction (Refer to P. 13A-118.) 

• Battery and Air Intake Hose Removal 



Post-Installation Operation 

• Battery and Air Intake Hose Installation 
• Fuel Leakage Inspection 




00003911 



Removal steps 

►B-^ 1 . High-pressure fuel hose connection 6 Retainers 

2. O-ring ^Ap- p>A<4 7. Injectors 

3. Injector harness connector 8. O-rings 
-^A^ 4. Fuel rail 9. O-rings 

5. Injector connectors 
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REMOVAL SERVICE POINT 

<*A^ FUEL RAIL/INJECTORS REMOVAL 

Remove the fuel rail (with the injectors attached' to it.) 

Caution * > 

Do not drop the injector. 





O-ring 




Injector 




\ y\ s 0" rin 9 












A03X0145 



INSTALLATION SERVICE POINTS 
P*A<4 INJECTORS INSTALLATION 

(1) Apply a small amount of clean engine oil to the O-ring. 
Caution 

Do not let the engine oil get into the fuel rail. 

(2) While turning the injector to the left and right, install it 
to the fuel rail. 

(3) Check to be sure that the injector turns smoothly. 

If it does not turn smoothly, the O-ring may be trapped, 
remove the injector and then reinsert it into the fuel (jail 
and check again. , 



► B^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of engine oil to the hose union, and 
then insert, being careful not to damage the O-ring. 

Caution 

Do not let the engine oil get into the fuel rail. 
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THROTTLE BODY 
REMOVAL AND INSTALLATION 



13100770071 



Pm-removal Operation 

• Battery Removal 



Post-installation Operation 

• Battery Installation 

• Accelerator Cable Adjustment 

(Rflter to GROUP 17 - On-vehide Service.) 




3.9 Nm 5 
2.9 ft.lbs. 



Removal steps 

1 . Air intake hose 

2. Accelerator cable connection 

3. Vacuum hose connection 

4. TPS connector 



5. AIS motor connector 

6. Throttle 

7. Throttle body body gasket 
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DISASSEMBLY AND REASSEMBLY 



131 



3.0 Nm 

2.2 fLttfe 




AFU0I00 



Disassembly steps 

1 . IAC (AIS) motor assembly 

2. Throttle body 



DISASSEMBLY SERVICE POINT 
^A^ IAC (AIS) MOTOR REMOVAL 

1. Do not disassemble the motor. 

2. Do not immerse solvent to clean the sensor and motor. 
Clean them with shop towel. 

^B^ THROTTLE BODY REMOVAL 

1. Do not remove the throttle valve. 

2. Check if the vacuum port or passage is clogged. Use 

compressed air to clean the vacuum passage. 
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MULTIPORT FUEL INJECTION (MFIj 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 



GENERAL INFORMATION 

The Multiport Fuel Injection System consists 
of sensors which detect the engine conditions, 
the ENGINE CONTROL MODULE (ECM) which 
controls the system based on signals from these 
sensors, and actuators which operate under 
the control of the ECM. 

FUEL INJECTION CONTROL 

The injector drive times and injector timing are 
controlled so that the optimum air/fuel mixture 
is supplied to the engine to correspond to the 
continually-changing engine operation condi- 
tions. 

A single injector is mounted at the intake port 
of each cylinder. Fuel is sent under pressure 
from the fuel tank by the fuel pump, with the 
pressure regulated by the fuel pressure regula- 
tor. The regulated fuel is distributed to each 
of the injectors. 

Fuel injection is normally carried out once for 
each cylinder for every two rotations of the 

IDLE AIR CONTROL 

The idle speed is kept at the optimum speed 
by controlling the amount of air that bypasses 
the throttle valve in accordance with changes 
in idling conditions and engine load during id- 
ling. 

The ECM drives the idle air control (IAC) motor 
to keep the engine running at the pre-set idle 
target speed in accordance with the engine 

IGNITION TIMING CONTROL 

The ignition power transistor located in the igni- 
tion primary circuit turns ON and OFF to control 
the primary current flow to the ignition coil. 
This controls the ignition timing in order to pro- 
vide the optimum ignition timing with respect 



The ECM carries out activities such as fuel 
injection control, idle air control and ignition 
timing control. 

In addition, the ECM is equipped with several 
diagnostic test modes which simplify trouble- 
shooting when a problem develops. 



crankshaft. The firing order is 1-3-4-2. This 
is called multiport. The ECM provides a richer 
air/fuel mixture by carrying out "open-loop" con- 
trol when the engine is cold or operating under 
high load conditions in order to maintain engine 
performance. 

In addition, when the engine is warm or operat- 
ing under normal conditions, the ECM controls 
the air/fuel mixture by using the heated oxygen 
sensor signal to carry out "closed-loop" control 
in order to obtain the theoretical air/fuel mixture 
ratio that provides the maximum cleaning per- 
formance from the three way catalyst. 



coolant temperature and air conditioning load. 
In addition, when the air' conditioning switch 
is turned off and on while the engine is idling, 
the IAC motor operates to adjust the throttle 
valve bypass air amount in accordance with 
the engine load conditions in order to avoid 
fluctuations in the engine speed. 



to the engine operating conditions. The ignition 
timing is determined by the ECM from the en- 
gine speed, intake air volume, engine coolant 
temperature and atmospheric pressure. 
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DIAGNOSTIC TEST MODE 

• When an abnormality is detected in one 

of the sensors or actuators related to emis- 
sion control, the CHECK ENGINE/MAL- 
FUNCTION INDICATOR LAMP illuminates 
as a warning to the driver. 

• When an abnormality is detected in one 
of the' sensors or actuators, a diagnostic 

OTHER CONTROL FUNCTIONS 

1. Fuel Pump Control 

Turns the fuel pump relay ON sothat current 
is supplied to the fuel pump while the engine 
is cranking or running. 

2. A/C Compressor Clutch Relay Control 

Turns the A/C compressor clutch ON and 
OFF. 

3. Fan Relay Control 

The radiator fan and condenser fan speeds 
are controlled in response to the engine 
coolant temperature and vehicle speed. 

4. Fuel Pressure Control 

Supplies current to fuel pressure solenoid 
coil to raise the fuel pressure so that the 
fuel does not vaporize when the engine 
is started while it is warm. 



trouble code corresponding to the,, ab- 
normality is output. 

The RAM data inside the ECM that isrelated 
to the sensors and actuators can be read' 
by means of the scan' tool. 
In addition, the actuators can be controlled 
under certain circumstances. 



5. Intake Charge Pressure Control 

Controls the intake" charge pressure by con- 
trolling the duty of the turbocharger waste 
gate solenoid! : '' " y 

6. Intake Pressure Gauge' Control 

Indicates the intake charge pressure on 
the instrument -panel, 

7. Generator Output Current Control 

Prevents generator output current from in- 
creasing suddenly and idle speed from 
dropping at times such as when the head- 
lights are turned on. 

8. Evaporative Emission Purge Solenoid Con- 
trol <2.0L Engine (TURBO)> 

Refer to GROUP 17. 
Evaporative Emission Purge Solenoid Con- 
trol <2.4L Engine> Refer to GROUP 17. ' 

9. EGR Solenoid' Control 

Refer to GROUP 17. 
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<2.0L Engine (Turbo)> 



Item 


Specifications 


Throttle body 


Throttle bore mm (in.) 


5 4 (2.13) ' ■ , ' 




Throttle position sensor 


Variable resistor type -. V 




Idle air control motor 


Stepper motor type [Stepper, mojor type 'by-pass' air 
control system with the fast idle air valve'(FfAV)] 




Closed throttle position switch 


Rotary contact type, wifJiin throttle position sensor n '' r 


Engine control 
module (ECM) 


Identification model No. 


E2T61687<2WD> 
E2T61683<4WD> 

< > i<:r i 


Sensors 


Volume air flow sensor 


Karman vortex type - : 




Barometric pressure sensor 


Semiconductor type 




Intake air temperature sensor 


Thermistor type 




Engine coolant temperature sensor 


Thermistor type 




Heated oxygen sensor 


Zircon type "" 




Vehicle speed sensor 


Electromagnetic resistance element 'type 




Park/neutral position switch 


Contact switch type ., \ 




Camshaft position sensor 


Hall element type 

jt • »• i. -,. 




Crankshaft position sensor 


Hall element type 




Knock sensor 


Piezoelectric type 




Power steering pressure switch 


Contact switch type 




Manifold differential pressure sensor 


Semiconductor type ; 


\ctuators 


Multiport fuel injection (MFI) relay 


Contact switch type 




Fuel pump relay 


Contact switch type 




Injector type and number 


Electromagnetic type, 4 




Injector identification mark 


MDL450 j 




EGR solenoid 


Duty cycle type solenoid valve 




Evaporative emission purge solenoid 


Duty cycle type solenoid valve j 




Fuel pressure solenoid 


ON/OFF type solenoid valve 




Turbocharger waste gate solenoid 


Duty cycle type solenoid valve 


: uel pressure 
egulator 


Regulator pressurekPa (psi) 


294 (43) 
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<2.4L Engine> y>^:--> *? : V-i -M'" ' H ] M 



Item 


Specifications . ■■ ff „ '& 


Throttle body 


Throttle bore mm (in.) 


54 (2.13) ■» - 


Throttle position sensor 


Variable resistor type ! 


Idle air control motor 


DC motor type [DC motorfype by-pass air control system 
with the fast idle air valve (FIAV)] 


Closed throttle position switch 


Rotary contact type, within throttle position sensor 


Idle air control valve position sensor 


Hall element type 


Engine control 
module (ECM) 


Identification model No. 


E2T61686 


Sensors 


Volume air flow sensor 


Karman vortex type " '', ' , 


Barometric pressure sensor 


Semiconductor type ■ , ,' . 


Intake air temperature sensor 


Thermistor type 


Engine coolant temperature sensor 


Thermistor type 


Heated oxygen sensor 


Zircon type 


Vehicle speed sensor 


Electromagnetic resistance element type 


Park/neutral position switch 


Contact switch type 


Camshaft position sensor 


Hall element type 


Crankshaft position sensor 


Hall element type 


Power steering pressure switch 


Contact switch type 


\ctuators 


Multiport fuel injection (MFI) relay 


Contact switch type 


Fuel pump relay 


Contact switch type 


Fuel pump relay module 


Electronic control module type 


Injector type and number 


Electromagnetic type, 4 


Injector identification mark 


MDH275 


EGR solenoid 


Duty cycle type solenoid valve , t '' 


Evaporative emission purge solenoid 


Duty cycle type solenoid valve ' - \ 


: uel pressure F 
egulator 


egulator pressurekPa (psi) 


335 (48) 
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MULTI-PORT FUEL INJECTION (MFI) SYSTEM DIAGRAM 
<2.0L Engine (Turbo)> 
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Ignition switch — ST 
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★7 Crankshaft position sen- 






sor 






★8 Barometric pressure sen- 






sor 






★9 Engine coolant tempera- 






ture sensor 






★10 Knock sensor 






★11 Heated oxygen sensor 






(rear) 






*12Manifold differential pres- 






sure sensor 







Engine control 
module (ECM) 



A1 Injector 

*2 Evaporative emission 

purge solenoid 
*3 Idle air control motor 
*4EGR solenoid 
*5 Fuel pressure sole 

noide 

*6 Turbocharger waste 
gate solenoid 



Fuel pump relay 
Multiportfuel injection 
(MFI) relay 
A/C compressor 
clutch relay 
Check engine/Mal- 
function indicator 
lamp 

Diagnostic output 
Ignition coil, ignition 
cower transistor 



Purge control valve 



Evaporative 

emission 

canister 



CD- 



* 3 Idle air control 

motor Throttle position sensor 
(with built-in closed 
throttle position 



Manifold differential 
pressure sensor 



Intake air 
temperature 
sensor 

Volume air flow 
sensor .wftri built- 
in barometric 

pressure sensor; 

J 



0 




Turbocharger waste 
gate solenoid 



Heated oxygen 
sensor (front) 
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<2.4L Engine> 



★1 Heated oxygen sensor 
(front) 

*2 Volume air flow sensor 
★3 Intake air temperature 
sensor 

★4 Throttle position sensor 
*5 Closed throttle position 
switch 

*€ Camshaft position sensor 
*7 Crankshaft position sen- 
sor 

*8 Barometric pressure sen- 
sor 

*9 Engine coolant tempera- 
ture sensor 
*10IAC valve position sensor 
*11 Heated oxygen sensor 
(rear) 

*12 Manifold differential pres- 
sure sensor 

*13Fuel tank differential pres- 
sure sensor 



Power supply 
Vehicle speed sensor 
A/C switch 
Park/neutral position 

switch <A/T> 
Power steering pressure 

switch 

Ignition switch - ST 



Engine control 
module(ECM) 



*1 Injector 

■kZ Evaporative emission 
purge solenoid 

a3 Idle air control motor 

*4 EGR solenoid 

*5 Evaporative emissior 
ventilation solenoid 



• Fuel pump relay 

• Fuel pump relay mod- 
ule 

• Multiportfuel injection 
(MFI) relay 
A/C compressor 
clutch relay 
Check engine/Mal- 
function * Indicator 
lamp 

• Diagnostic output 

• Ignition coil, ignition 
power transistor 



Manifold differential 
pressure sensor 



T.tuQtt La .position senspr 
(with built-in closed 
throttle position 
switch) 



. . , Idle air control 
* 10 ** | motor 

\[f Fast idle 

air valve „ 
*3 



Intake air 
temperature 
sensor 

Volume airflow sensor (with 
built-in barometric pressure 
sensor) 

1 




Fuel tank differential 

pressure sensor "> 



Crankshaft position sensor 



*6 Camshaft position 
sensor 



Evaporative emission 
ventilation solenoid 
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SERVICE SPECIFICATIONS 



Items 


Standard value • ..„ ■ ■<? •■• ! <* 

; — — - '"' " '"' " t - 


Basic ianition timing 


5°BTDC±3° at curb idle \ '■ 


Curb idle r/min 


750 ± 100 | 


Idle speed when A/C is ON r/min 


850 ± 100 in Neutral' ' ' - ! 

■ . ■■' i- ' • ' v ■■ 


Basic idle speed r/min 


750 ±50 


Throttle position sensor adjusting voltage mV 


400 - 1 ,000 . 1 

tlpi;.: :> _ 


Throttle position sensor resistance kQ 


3.5 - 6.5 , ., ' 


Idle air control motor coil resistance Q 


28-33 [at20°C(68°F)] 


Intake air temperature sensor 
resistance kQ 


20°C(68°F) 


2.3-3.0 

■ ! 


80°C(176°F) 


0.30 - 0.42 


Engine coolant temperature sensor 
resistance kfi 


20°C(68°F) 


2.1 -2.7 


80°C(176°F) 


0.26 - 0.36 


Heated oxygen sensor output voltage V 


0.6 - 1 .0 


Fuel pressure kPa (psi) 


Vacuum hose 
disconnected 


289 - 309 (42 - 45) at curb idle <2.0L Engine (Turbo)> 
330 - 350 (47 - 50) at curb idle <2,4L Engine> 


Vacuum hose . 
connected 


Approx. 230 (33) at curb idle <2.0L Engine (Turbo)> 
Approx. 270 (38) at curb idle <2.4L Engine> 


Injector coil resistance ft 


2-3[at20°C(68°F)]<2.0L Engine (Turbo)> 
13 - 16 [at 20°C(68°F)]<2.4L Engine> 


EGR solenoid coil resistance Q 


36 -44 [at20°C(68°F)] 


Ivaporative emission purge solenoid coil resistance Q 


36-44[at20°C(68°F)] 


r uel pressure solenoid Q 


36-44[at20°C (68°F)]<2.0L Engine (Turbo)> 


furbocharger waste gate solenoid Q 


36 - 44 [at 20°C (68°F)] <2.0L Engine (Turbo)> 



SEALANT 



Item 


Specified sealant 


Engine coolant temperature sensor threaded portion 


3M Nut Locking Part No. 41 71 or equivalent 
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SPECIAL TOOLS iai~ 



Tool 


Tool numhpr and namp 

1 vvl 1 IUI 1 IUCI Oil l\J 1 lul 1 IC 




Arinliratinn ; ' >••*•*•,• »: 




MB991502 

Scan tool <MUT-II> 


MB991502 


• Reading diagnostic trouble 
code 

• MFI system inspection 




ROM pack 








MB991348 

Test harness set 


Tool not available 


• Adjustment of closed throttle 
position switch, throttle 
position sensor , 

• 1 nspection using an analyzer 

, ~. imi. ir 




MD998463 
Test harness 
(6 pin, square) 


MD998463-01 


• Inspection of idle air control- 
motor 

• Inspection using an analyze 




MD998464 
Test harness 
(4 pin, square) 


MD998464-01 


• Inspection of heated oxygen 
sensor 




MD998478 
Test harness 
(3 pin, triangle) 


Tool not available 


Inspection using an analyzer 

; " ■-. • ,-</ ' -iv ■ ; ,s. -' 

'•'«.•.— '■>'• - ' ''. . '.•»"' " ■ 




MD998709 
Adaptor hose 


MIT210196 


Measurement of fuel pressure 




MD998742 
Hose adaptor 


MD998742-01 
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MFU2.0L ENGINE (TURBO) 
AND 2,4L ENGINE> 



Troubleshooting 



TROUBLESHOOTI NG 

DIAGNOSTIC TROUBLESHOOTING FLOW CHART 



- X '■■ i ,v 

9 ' 



13100850164 



Gather information from 
customer. 



Verify complaint. 



Reoccurs. 



Does not reoccur. 



Read the diagnostic trouble code (Refer to P.13A-156.)! 



Read the diagnostic trouble code (Refer to P.13A-156.)| 



No diagnostic trouble 
code displayed or 
communication 
with scan tool 
not possible. 



Diagnostic trouble 
code displayed. 



Diagnostic trouble 
code displayed. 



No diagnostic trouble 
code displayed. 



Refer to the INSPECTION 
CHART FOR TROUBLE 
SYMPTOMS (Refer to 
P.13A-199.) 



Record the diagnostic 
trouble code, erase the 
diagnosis code memory 
(Refer to P.13A-156.) 



Recheck trouble symptom. 



NG 



Read the diagnostic trouble 
codes. (Refer to P.13A-1 56.) 



Diagnostic trouble 
code displayed. 



lispla 



No diagnostic trouble 
code di splayed. 



'Refer to the INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES (Refer to P.13A-159.) 



INTERMITTENT MALFUNCTIONS (Rlfer to GROUP 00 
- How to Cope with Intermittent Malfunctions.) 
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Check engine/Mal- 
function indicator lamp 




A6FU2069 



DIAGNOSTIC TEST MODE wm«» 

CHECK ENGINE/MALFUNCTION INDICATOR LAMP 

Among the on-board diagnostic items, a check engine/mal- 
function indicator lamp illuminates to notify the driver- of the 
emission control items when 'a malfunction is detected. 
'However, when an 'irregular signal returns to normal and the 
engine control module judges, that it has returned to normal, 
the check, engine/malfunction indicator lamp is switched off. 
Moreover, when the ignition switch is turned off, the lamp 
is switched off. Even if the ignition switch is turned on again, 
the lamp does not illUrninates CintW the malfunction is detected. 
Here, immediately after the ignition Switch is turned on, the 
check engine/malfunction, indicator larrip is lit for 5 seconds 
to indicate that the, check engine/malfunction indicator lamp 
operates normally. 



Items Indicated by The Check Engine/Malfunction Indicator Lamp 



DTC No. 


Items 






Engine control module (ECM) malfunction 




P01 00 


Volume air flow circuit malfunction i; - tc? x 


P01 05 


Barometric pressure circuit malfunction ■ ' i 


P0110 


Intake air temperature circuit malfunction 


P0115 


Engine coolant temperature circuit malfunction 


P01 20 


Throttle position circuit malfunction > n v 


P0125* 


Excessive time to enter closed loop fuel control !; j 


P01 30 


O2 sensor circuit malfunction (bank 1 sensor 2) 


P01 35 


0 2 sensor heater circuit malfunction (bank 1 sensor 1) 


P01 36 


O2 sensor circuit malfunction (bank 1 sensor 2) „ ., , 


P0141 


O2 sensor heater circuit, malfunction (bank 1 sensor.2) , , . -,. .- .. 


P01 70 


Fuel trim malfunction (bank 1) 


P0201 


Injector circuit malfunction -cylinder 1 


P0202 


Injector circuit malfunction -cylinder 2 


P0203 


Injector circuit malfunction - cylinder 3 


P0204 


Injector circuit malfunction -cylinder 4 


P0300* 


Random misfire detected 


P0301* 


Cylinder 1 misfire detected 


P0302* 


Cylinder 2 misfire detected 


P0303* 


Cylinder 3 misfire detected 


P0304* 


Cylinder 4 misfire detected 


P0335 


Crankshaft position sensor circuit malfunction 


P0340 


Camshaft position sensor circuit malfunction 


P0400 


Exhaust gas recirculation flow malfunction 


P0403 


Exhaust gas recirculation solenoid malfunction 


P0420 


Catalyst system efficiency below threshold (bank 1 ) 


P0440 


Evaporative emission control system malfunction <2.0L Engine (Turbo)> 


P0443 


Evaporative emission control system purge control valve circuit malfunction 


P0442 


Evaporative emission control system leak detected <2.4L Engine> 


P0446 


Evaporative emission control system vent control malfunction <2.4L Engine> 


P0450 


Evaporative emission control system pressure sensor malfunction <z.4L Engines 


P0505 


Idle control system malfunction 
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DTC No. 


Items 


P0510 


Closed throttle position switch malfunction 


P0551 


Power steering pressure sensorcircuit range/performance 


P0705 


Transaxle range sensor circuit malfunction (RPNDL Input) 


P0710 


Transaxle fluid temperature sensor circuit malfunction 


i 


P1103 


Turbocharger waste gate actuator malfunction <2.0L Engine (Turbo)> 


P1104 


Turbocharger waste gate solenoid malfunction <2.0L Engine (Turbo)> 


P1105 


Fuel pressure solenoid malfunction <2.0L Engine (Turbo)> 


P1400 


Manifold differential pressure sensor circuit malfunction 


P1600 


Serial communication link malfunction 


P1715 


PG assy malfunction 


P1750 


Solenoid assy malfunction 


P1791 


Enaine coolant temoerature level input circuit (to TCM) malfunction 



NOTE 

1. After the Engine Control Module (ECM) detects 
a malfunction, the check engine/malfunction 
indicator lamp illuminates when the engine is 
next turned on and the same malfunction is 
re-detected. 

However, for items marked with a "*", the check 
engine/malfunction indicator lamp illuminates 
on the first detection of the malfunction. 

2. After the check engine/malfunction indicator < 

lamp illuminates, it will be switched off under 
the following conditions. 

Caution 

If the check engine/malfunction indicator lamp illuminates because of a malfunction of the PCM, 
transmission between the scan tool and the PCM cannot occur. In this case, the diagnostic trouble 
code cannot be read. 



When the ECM monitored the powertrain mal- 
function three times* and detected no malfunc- 
tion. 

*: In this case, one time indicates from engine 

start to stop. 
For misfiring or a fuel trim malfunction, when 
driving conditions (engine speed, engine cool- 
ant temperature, etc.) are similar to those when 
the malfunction was first recorded. 
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ON-BOARD DIAGNOSTICS 

The engine control module monitors the input/out- 
put signals (some signals at all times and the others 
under specified conditions) of the engine control 
module. 

When a malfunction has continued for a specified 
time or longer since the irregular signal is initially 
monitored, the engine control module judges that 
a malfunction has occurred. 
After the ECM first detects a malfunction, a diagnos- 
tic trouble code is recorded when the engine is 
restarted and the same malfunction is re-detected. 
However, for items marked with a "*", a diagnostic 
trouble code is recorded on the first detection of 
the malfunction. 

There are 45 diagnostic items, and the diagnostic 
results can be read out with a scan tool. 
Moreover, since memorization of the diagnostic 
trouble codes is backed up directly by the battery, 
the diagnostic results are memorized even if the 
ignition key is turned off. The diagnostic trouble 
codes will, however, be erased when the battery 
terminal or the engine control module connector 
is disconnected. 

In addition, the diagnostic trouble code can also 
be erased by turning the ignition switch to ON and 
sending the diagnostic trouble code erase signal 
from the scan tool to the engine control module. 



Caution 

If the sensor connector 'is disconnected with 
the' ignition switch turned on, the diagnostic 
trouble code is memorized. In this case, send 
the diagnostic trouble code erase signal to the 
engine control module in order to erase the 
diagnostic memory. ' 
The 45 diagnostic items are provided as follows, 
and if plural items are activated, they are all indi- 
cated sequentially from the smallest code number. 

Caution 

The diagnostic trouble code of ignition timing 
adjustment signal is output whenever terminal 
for ignition timing adjustment Is grounded. 
Therefore, it is not a malfunction that the code 
is output when adjusting ignition timing. 

The ECM records the diagnostic, trouble code and 
the engine operating conditions at the time the 
malfunction was detected.' These data are called 
"freeze frame" data. 

This data indicates the engine operating condition 
from when nothing at all is detected to the initial 
detection of malfunction. 

This data can be read by using the scan tool, and 
can then be used in simulation tests for trouble- 
shooting. Data items are as follows.,, 



Data 


unit ' 


Engine coolant temperature 


°C ''' 


Engine speed 


r/min 


Vehicle speed 


km/h ; : ; ; 


Long-term fuel compensation 
(Long-term fuel trim) 


% ' ■■■■■■-.v.--.-,: 


Short-term fuel compensation 
(Short-term fuel trim) 


% 


Fuel control condition 


•Open loop 

• Closed loop 

• Open loop-drive condition 

• Open loop-DTC set 

• Closed I00P-Q2 (rear) failed 


Calculation load value 


% 


Diagnostic trouble code during data recording 
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OBD-II DRIVE CYCLE 

All kinds of diagnostic trouble code can be monitored by carrying out a short drive test in accordant 
with the following six drive cycle patterns. In other words, carrying out such a drive test makes ft possible 
to reproduce any kind of trouble which involves causing the check engine/malfUnctiorf indicator lamp 
to illuminate and to check that the repair procedure has eliminated the trouble (i.e that the check 
engine/malfunction indicator lamp no longer illuminates). In other words, doing such a drive allows to 
regenerate any kind of trouble which involves illuminating the check engine/malfunction indicator lamp 
and to check the repair procedure has eliminated the trouble (the check engine/malfunction indicator 
lamp is no more illuminated). 

Caution \ 
Make sure that there are two people in the vehicle when carrying out the drive test. 

1. Catalytic converter monitor (P0420) 

Test conditions/procedure • " 

1. All of the following conditions should be satisfied when the drive test is carried out. 

(1) Outside air temperature: -10°C(14°F) or higher 

(2) A/T condition: 

• Selector lever position: D range 

• Overdrive switch: ON 

• Power/economy changeover switch: Power 

(3) A/C switch: OFF ~ ' >• 

2. Carry out one trip monitoring according to the following drive pattern (from' starting of the engine' 

until ignition is turned off). (Takes approximately 20 minutes.) 

#1 : Start the engine and quickly accelerate to a speed of 72 km/h (45 mph) or more. 

is2\ Monitor pre-preparation period: drive for 300 seconds or more while maintaining the vehicle Speed, 
at between 72 - 97 km/h (45 - 60 mph). Braking (lasting several seconds) can be carried out 
during this period. ., " » •";•>•'• ' 

14-3: Decelerate until the vehicle speed is between 56 - 64 km/h (35 - 40 mph). 

*4: Monitoring period: drive for 90 seconds or more on a level surface while maintaining the throttle, 
opening angle at a constant angle (keeping throttle variations as small as absolutely possible) 
and the vehicle speed at between 56 - 64 km/h (35 - 40 mph). 

-&5: Fully close the throttle to make the vehicle decelerate. (Braking is allowed at this time.) 

After the vehicle has been decelerating continuously for 10 seconds, quickly accelerate back 
to a speed of between 56 - 64 km/h (35 - 40 mph). ' " n " 

Repeat steps • 4 and *5 six times. (The procedure in steps *4 and *5 should be completed, a 
total of six times.) 

#6: Decelerate to a stop. After the vehicle has stopped, turn the ignition switch to OFF. 
Drive cycle pattern ' •> 



300 seconds or more 
72 - 97 km/h (45 - 60 mph) 
M/T:5th 

90 seconds or more 
56 - 64 km/h (35 - 40 mph) 
M/T: 4th 

★4 *4 +4 *4 



Vehicle speed 
km/h (mph) 



Engine 
100, 



NOTE: 

Throttle open- 
ing angle (%) 




Caution ...),, 
The shaded areas in the' 
graph indicate times when the 
vehicle speed should not go 
outside ofthe specified range.' 



Ignition 

switch: OFF 



Fully closed/ Fully closed/ Fully closed/ Fully closed/ Fully 
decelerating decelerating decelerating decelerating deceft 
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2. Evaporative emission control system leak monitor (P0442, P0450)<2.4L Engine> 3 

Test conditions/procedure o .a; ftibm». >f®> 

1. All of the following conditions should be satisfied 'when the drive test is carried out. l> 

(1) Engine coolant temperature: 45°C (113° F) or lower (before carrying' but testing v\Wl£ engine 
is stopped) * •' • * '•=-"'> :: - "• w 

(2) Outside air temperature: 5°C(41°F) or higher, 45°C (113°F) or lower '-' « " ^ 

(3) A/T condition: '• " ■" «• 

• Selector lever position: D range ■ - ■* *< e» * ; « 

• Overdrive switch: ON ,. • •-• " ; •*» • 1 - * 

• Power/economy changeover switch: Power ■ * ••*"* o m&D* 

2. Carry out one trip monitoring according to the following drive pattern (frattt'^t&tiinQ : 'W r We''$\Qine 

until ignition is turned off). (Takes approximately 8 minutes.) : - "'■ 

^1: Check that both the engine coolant temperature' and intake air temperature 'satisfy thi^ntfifions 
in 1. above (when engine is stopped). '"' ■■• '■" - £ ■• . " /< * 

-5ir2: Monitor pre-preparation period: start the engine and accelerate' td ! a spefcd 6f between^ - 97 
km/h (55 - 60 mph). Acceleration, deceleration and braking can be carried out during this period. 
Drive for 60 seconds or more while maintaining the vehicle speed at between 89 - 97 km/h 
(55 - 60 mph). Braking and throttle 'operations can be carried out during this fifnis "as idhg as 
the vehicle speed remains within the specified range. > * r . 

*3: Monitoring period: drive for 150 seconds or more while maintaining the throttle opening' angle 
at a constant angle (keeping throttle variations as small as absolutely possible) and the vehicle 
speed at between 89 - 97 km/h (55 - 60 mph). Drive as consistently as possible during this 
time, without making any sudden steering wheel' movements. 

*4: Decelerate to a stop. After the vehicle has stopped, turn the ignition switch to OFF. 

Drive cycle pattern 



200 seconds 



150 seconds 



Vehicle speed 
km/h (mph) 



32 (20) 



64 (40) 



97 (60) 




Engine starts 



'ignition 
switch: OFF 



100 



NOTE: 

Throttle opening 
angle (%) 



50 
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Caution 

The shaded areas in the graph indicate times when the vehicle 
speed should not go outsbe of the specified range. 
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3. Heated oxygen sensor monitor (P01 30, P01 36) ?v 

Test conditions/procedure , v: 

1. All of the following conditions should be satisfied when the drive test is carried out. 

(1) Engine coolant temperature: 80°C(176°F) or higher (when engine is fully warmed up) , 

(2) Outside air temperature: -10°C(14°F) or higher ' • 

(3) A/T condition: » :•."< 

• Selector lever position: D range 

• Overdrive switch: ON 

• Power/economy changeover switch: Power 

2. Carry out one trip monitoring according to the following drive pattern (from starting of the engine 

until ignition is turned off). (Takes approximately 5 minutes.) 

After the engine is fully warmed up, turn the ignition switch to OFF. 
£•2: Start the engine and accelerate to a speed of between 56 - 64 km/h (35 - 40 mph). - ' 
*3: Monitoring period: drive for 120 seconds or more while maintaining the throttle opening angle 

at a constant angle (keeping throttle variations as small as absolutely possible) and the vehicle 

speed at between 56 - 64 km/h (35 - 40 mph). Drive as consistently as possible during this 

time, without making any sudden steering wheel movements. 
£4: Decelerate to a stop. After the vehicle has stopped, turn the ignition switch to OFF. 

Drive cycle pattern 



97 (60) r 



64 (40) 



Vehicle speed 

km/h (mph) 32 (20) 



100 

NOTE: 

Throttle opening 
angle (%) 80 




120 seconds or more 



56 - 64 km/h (35 -40 mph) 
M/T:4th 



★3 



Monitoring period 



Engine starts 





0 



Ignition 
switch: OFF 
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Caution 

The shaded areas in the graph indicate times when the' 
vehicle speed should not go outside of the specified range. 
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4. Exhaust gas recirculation (EGR) system monitor (P0400) 

Test conditions/procedure 

1. All of the following conditions should be satisfied when the drive test is carried out. 

(1) Engine coolant temperature: 80°C(176°F) or higher (when engine is fully warmed up) 1 

(2) Outside air temperature: -10°C(14°F) or higher 

(3) A/T condition: 

• Selector lever position: D range 

• Overdrive switch: ON 

• Power/economy changeover switch: Power 

(4) A/C switch: OFF 

2. Carry out one trip monitoring according to the following drive pattern (from starting of the engine 

until ignition is turned off). (Takes approximately 10 minutes.)' r> 

#1: After the engine is fully warmed up, turn the ignition switch to OFF. 

#2: Start the engine and accelerate to a. speed of between 56 - 64 km/h (35 - 40 mph). " 

★3: Monitoring period: with the engine speed at between 2,000 - 3,000 r/miri and the clutch still 
engaged <M/T>, fully close the -throttle and let the vehicle decelerate to an engine speed of 
900 r/min without applying the brakes. ' 1 

The steering wheel should not be turned and no lights or accessories should be turned on or 
off during this time. 

#4: Accelerate to between 56 - 64 km/h (35 - 40 mph) and drive at this speed for" 20 seconds 
or more. 

[After the first monitoring (deceleration), an interval of 20 seconds or more is necessary before 
the next monitoring (deceleration) is made.] 
Repeat steps *3 and '4 a total of 8 times. 
iz5: Decelerate to a stop. After the vehicle has stopped, turn the ignition switch to OFF 

Drive cycle pattern 



56 - 64 km/h (35 - 40 mph) 



60 (40) 



km/? 32 (20) 



100 r 



M/T: 4th 



20 seconds 
or more 



*3; The throttle should not be suddenly closed When 
decelerating. 




Fully closed/ Fully closed/ Fully closed/ Fully closed/ Fully closed/ Fully closed/ 
decelerating decelerating decelerating decelerating decelerating decelerating 



Ignition 
switch: OFF 



7FU1959 



Caution 

The shaded areas in the graph indicate times when the vehicle 
speed should not go outside of the specified range. 



TSB Revision 



13A-154 



MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



5. Fuel trim monitor (P0170) 

Test conditions/procedure 

1 . All of the following conditions should be satisfied when the drive test is carried out. 

(1) Engine coolant temperature: 80°-97°C(176° -207°F) (when engine is fully warmed up) 

(2) Outside air temperature: -10°C(14°F) or higher, 60°C(140°F) or lower 

(3) A/T condition: 

• Selector lever position: D range 

• Overdrive switch: ON 

• Power/economy changeover switch: Power 

2. Carry out one trip monitoring according to the following drive pattern (from starting of the engine 

until ignition is turned off). (Takes approximately 35 minutes.) 

■frl: After the engine is fully warmed up, turn the ignition switch to OFF. 

#2: Start the engine and accelerate to a speed of between 89 - 97 km/h (55 - 60 mph): 

*3: Monitoring period: drive for 30 minutes or more while maintaining the vehicle speed at between 
89 - 97 km/h (55 - 60 mph). Do not drive consistently for a continuous period of anymore 
than 120 seconds during this time. (Gentle acceleration and deceleration and braking can be 
carried out, but sudden acceleration and deceleration should be avoided.) 

#4: Decelerate to a stop. After the vehicle has stopped, turn the ignition switch to OFF. 

Drive cycle pattern 



30 minutes or more 



NOTE: 

Throttle opening 
angle (%) 



Vehicle speed 
km/h (mph) 



32 (20) 



64 (40) 



97 (60) 



100 



50 





Ignition 
switch: OFF 



7FU1960 



Caution 

The shaded areas in the graph indicate times when the vehicle 
speed should not go outside of the specified range. 
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Engine coolant temperature sensor (P0115) 
Closed throttle position switch (P0510) 
Generator FR terminal circuit (P1500) 
0 2 sensor circuit (P0130, P0136) 
0 2 sensor heater circuit (P0135, P0141) 
Turbocharger waste gate solenoid (P1104) 
EGR solenoid (P0403) 

Evaporative emission purge solenoid (P0443) 
Evaporative emission purge ventilation 

solenoid (P0446)<2.4L Engine> 
Fuel pressure solenoid (P1105) 

Injector circuit (P0201 , P0202, P0203, P0204) 



6. Other monitoring 

• Misfire (P0300, P0301 , P0302, P0303, P0304) 

• Evaporative emission control system (P0440) 

• Idle air control system (P0505) 

• Manifold differential pressure sensor (P1400) 

• Excessive time to enter closed loop fuel control 
(P0125) 

• Throttle position sensor (P0120) 

• Barometric pressure sensor (P0105) 

• Intake air temperature sensor (P0110) 

• Serial communication link <A/T>(P1600) 

• Crankshaft position sensor (P0335) 

• Camshaft position sensor (P0340) 

• Volume air flow sensor (P0100) 

Test conditions/procedure 

1. All of the following conditions should be satisfied when the drive test is carried out. 

(1) Engine coolant temperature: 80°C(176°F) or higher (when engine is fully warmed up) 

(2) Outside air temperature: 5°C(41°F) or higher 

(3) A/T condition: 

• Selector lever position: D range 

• Overdrive switch: ON 

• Power/economy changeover switch: Power 

2. Carry out one trip monitoring according to the following drive pattern (from starting of the engine 

until ignition is turned off). (Takes approximately 10 minutes.) 

#1: After the engine is fully warmed up, turn the ignition switch to OFF. 

#2: Start the engine, accelerate to between 56 - 64 km/h (35 - 40 mph) and drive at this speed 
for 300 seconds or more. Then stop the vehicle. Braking and throttle operations can be carried 
out during this time. 

#3: After stopping the vehicle, let the engine run at idle for 300 seconds or more, and then turn 
the ignition switch to OFF. 

The vehicle should be set to the following condition for idling. 

• A/C switch: OFF 

• Lights, electric cooling fan and all accessories: OFF 

• Transmission: Neutral (A/T for P range) 

• Steering wheel: Straightforward position 

Drive cycle pattern 



Vehicle speed km/h (mph) 



64 (40) 



32 (20) 



NOTE: 

Throttle opening angle (%) 




0 t 

Engine, starts 



300 seconds or more 



56-64 km/h (35-40 mph) 
M/T: 5th 



#2 




Idling 

transmission: Neutral 
300 seo. 



#3 



Ignition switch: OFF 



100 
50 



Caution 

The shaded areas in the graph indicate times when the vehicle 
speed should not go outside of the specified range. 
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HOW TO READ AND ERASE DIAGNOSTIC TROUBLE 
CODES 

Caution 

1. If battery voltage is 'low, diagnostic trouble 'codes 

may not be output, Be sure to check the' battery 
and charging system before continuing. 

2. If the battery is disconnected or if the ECM connector 
is disconnected, the diagnostic trouble code memory 
will be erased. Do not disconnect the battery or ECM 
until after the diagnostic trouble codes are recorded. 

3. Turn the ignition switch off before connecting or dis- 
connecting the scan tool. 




1. Connect the scan tool to the data link connector, and 

read the diagnostic trouble, codes. 

2. Repair the malfunction while referring to the INSPECTION 
CHART FOR DIAGNOSTIC TROUBLE 'CODES. 

3. Turn the ignition switch to OFF and then back to ON 

again. 

4. Erase the diagnostic trouble codes using the scan tool. 

5. 'Check that the diagnostic trouble code is normal. 



INSPECTION USING SCAN TOOL DATA LIST AND ACTUA- 
TOR TESTING 

1 . Carry out inspection by means of the data list and the 

actuator test function. 

If there is a malfunction, check and repair the chassis 
harnesses and components. 

2. Recheck using the scan tool and check that the malfunc- 
tion has been eliminated as a result of the repairs.' 

3. Erase the diagnostic trouble code from memory. 

4. Remove the scan tool. 

5. Start the engine again and carry out a road test to confirm 
that the problem has disappeared. 

NOTE 

Refer to P.13A-238 for Data List. 
Refer to P.13A-244 for Actuator Tests. 
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DIAGNOSTIC BY DIAGNOSTIC TEST MODE II 
(INCREASED SENSITIVITY) 

When mode II is selected using the MUT-II, the check 
engine/malfunction indicator lamp illuminates at the point when 
the ECM detects a problem (except if the problem is related 
to emissions), and at the same time the corresponding 
diagnostic trouble codes are stored. 
Furthermore, in the case of comprehensive component 
electrical faults (opens/shorts), the time from the occurrence 
of the fault to the storing of the DTC is compressed (4 seconds 
-* 1 second). 

As a result of this, checking of the trouble symptoms and 
checking after repairs have been completed are both made 
easier. > < > - : . . t . . 

Once mode II has been selected, it is necessary to turn the 
ignition switch to OFF or to use the MUT-II to select-mode 
I once more before mode I operation can be resumed. 
However, all DTCs, readiness test status and freeze frame 
data will be erased after returning to mode I, so this data 
should be recorded beforehand if necessary. 

(1) Using the scan tool, changeover the diagnostic test mode 
of the engine control module to DIAGNOSTIC TEST 
MODE II. (INCREASED SENSITIVITY) 

(2) Road test the vehicle. 

(3) Read the diagnostic trouble code in the same manner 
as "READ OUT OF DIAGNOSTIC TROUBLE CODE" and 
repair the malfunctioning part. 

(4) Turn off the ignition switch. 

NOTE 

Turning OFF the ignition switch will cause the engine 
control module to changeover the ECM from the diagnostic 
test mode II to the diagnostic test model. 
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FAIL-SAFE/BACKUP FUNCTION TABLE 13100910077 

When the main sensor malfunctions are detected by the diagnostic test mode, the vehicle is controlled 
by means of the following defaults. 



Malfunctioning item 


Control contents during malfunction 


Volume air flow sensor 


1 . Uses the throttle position sensor signal and engine speed signal (crankshaft position 
sensor signal) for basic injector drive timing and basic ignition timing from the pre-set 
mapping. 

2. Fixes thelAC motor in the appointed position so idle air control is not performed. 


Intake air temperature 
sensor 


Controls as if the intake air temperature is 25°C(77°F). 


Throttle position 
sensor (TPS) 


No increase in fuel injection amount during acceleration due to the unreliable throttle position 
sensor signal. 


Engine coolant 
temperature sensor 


Controls as if the 'engine coolant temperature is 80°C(176°F). 


Camshaft position 
sensor 


1. Injects fuel into the cylinders in the order 1-3-4-2 with irregular timing. 
(After the ignition switch is turned to ON, the No. 1 cylinder top dead center is not de- 
tected at all.) 

2.Cuts off the fuel supply 4 seconds after a problem is detected. 

/ n r _L »l "a" "a 1 ■ j. i ■ /-ii iii hi j I'll l l ■ ■ i 

(After the ignition switch is turned to ON, the No. 1 cylinder top dead center is not de- 
tected at all.) 


Barometric pressure 
sensor 


Controls as if the barometric pressure is 101 kPa (30 in.Hg) (sea level). 


Knock sensor 

<2.0L Engine (Turbo)> 


f\ ' L l Al 1 "A* A - £ "l" A - £ 1 1 A A 1 "A" A" £ A II 

Switches the ignition timing from ignition timing for high octane to ignition timing for standard 
octane fuel. 


Ignition coil, power 
transistor unit 


Cuts off the fuel supply to cylinders with an abnormal ignition signal. 


Heated oxygen sensor 
<front> 


Air/fuel ratio closed loop control is not performed 


Heated oxygen sensor 
<rear> 


Performs the closed loop control of the air/fuel ratio by using only the signal of the heated 
oxygen sensor (front) installed on the front side of the catalytic converter. 


IMisfire detection 


The ECM stops supplying fuel to the cylinder with the highest misfiring rate if a misfiring that 
could damage the catalytic converter is detected. 


Turbocharger waste 

jgate actuator 

<2.0L Engine (Turbo)> 


Shuts off fuel in case of overcharge. 


Generator FR terminal 


Does not restrict the generator output with respect to electrical load. 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES (FAULT TREE) 131008702M 



DTO No. 


Diagnostic itoms 


Check items (Remedy) 


Memory 


Herer- 
ence 
page 


P01 00 


Volume air flow circuit malfunction 


• Harness and connector 

ut narness ana connector are noi 
defective, replace volume air flow 
sensor assembly.) 


Retainec 


13A-162 


P0105 


Barometric pressure 
circuit malfunction 


• Harness and connector 

(If harness and connector are not 
defective, replace volume air fl 
sensor assembly.) 


'Retainec 


I 13A-163 


P0110 


Intake air temperature circuit mal- 
function 


• Harness and connector 

• Intake air temperature sensor 


Retainec 


13A-164 


P0115 


Engine coolant temperature circuit 
malfunction 


• Harness and connector 

• Engine coolant temperature sensor 


Retained 


13A-165 


P01 20 


Throttle position circuit malfunction 


• Harness and connector 

• Throttle position sensor 

• Closed throttle posit& switch 


Retainec 


13A-166 


DAi OK 


excessive ume 10 enter cioseu 
Loop Fuel Control* 


• VJ2 sensor (iromj 

• O2 sensor harness and connector 

• Injector 


rieiai n eu 

i 




P01 30 


0 2 sensor circuit malfunction (Bank 
1 Sensor 1) 


• Harness and connector 

(If harness and connector are not 
defective, replace 0 2 sensor 
(front).) 


Retained 


13A-168 


P0135 


O2 sensor heater circuit malfunction 
(Bank 1 Sensor 1) 


• Harness and connector 

• O2 sensor (front) 


Retained 


13A-169 


l'0136 


O2 sensor circuit malfunction (Bank 
1 Sensor 2) 


• Harness and connector 

• 0 2 sensor (rear) 


Retained 


13A-170 


10141 


O2 sensor heater circuit malfunction 
(Bank 1 Sensor 2) 


• Harness and connector 

• O2 sensor (rear) heater 


Retained 


13A-171 


roi 70 


Fuel trim malfunction 
(Bank 1) 


• Volume air flow sensor output 
frequency 

• 1 n i prto r 

1 1 1 JCuLUI 

• Fuel pressure 

• Intake air leaks 

• Engine coolant temperature sensor 

• Intake air temperature sensor 

• Barometric pressure sensor 

• 0 2 Sensor 

• Exhaust manifold cracks 


Retained 


13A-172 


F0201 


Injector circuit malfunction - Cylinder 

1 


• Harness and connector 

• Injector 


Retained 


13A-173 

! 


P0202 


Injector circuit malfunction - Cylinder 
2 


P0203 


Injector circuit malfunction - Cylinder 
3 


P0204 


Injector circuit malfunction - Cylinder 
4 


• Harness and connector 

• Injector 


Retained 


13A-173 

if 
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DTC No. 


Diagnostic items 


Check items (Remedy} 


Memory 


Refer-" 
ence 

page " 


P0300 


Random misfire 
detected* 


• Ignition coil 

• Ignition power transistor 


Retained 


13A-1 74\ 


P0301 


Cylinder 1 misfire 
detected* 


- • Spark plug 

• Ignition circuit 

• Injector 


Retainec 

1, - 

uit * ' 


13A-175 


P0302 


Cylinder 2 misfire 
detected* 


• O2 Sensor 

• Compression pressure 

• Tim inn holt 

• 1 1 1 1 1 1 1 IU UUI l 

• Crankshaft position sensor 

• Air intake 

. • Fuel pressure 

• Crankshaft position sensor circ 

and connector 


P0303 


Cylinder 3 misfire 
detected* 


P0304 


Cylinder 4 misfire 
detected* 


P0325 


Knock sensor 1 circuit malfunction 
<2.0L Engine (Turbo)> 


• Harness and connector 

(If harness and connector are not 
defective, replace knock sensor.) 


Retained 


13A-175 


P0335 


Crankshaft position sensor circuit 
malfunction 


• Harness and connector 

(If harness and connector are not 
defective, replace crankshaft posi- 
tion sensor.) 


Retained 


13A-176 


P0340 


Camshaft position sensor circuit mal- 
function 


• Harness and connector 

(If harness and connector are not 
defective, replace camshaft positi 
sensor.) 


Retained 


13A-178 


1 0400 


Exhaust gas recirculation flow mal- 
function 


• narness ana connector 

• EGR valve 

• EGR solenoid 

• EGR valve control vacuum 

• Manifold differential, pressure sen- 

sor 


r\U Idl 11 UCJ 

'-' - : - i 


1 on 1 1 57 

t '' iC 


P0403 


Exhaust gas recirculation solenoid 
malfunction 


• Harness and connector 

• EGR solenoid 


Retained 


13A-180 


F0420 


Catalyst system efficiency below 
threshold (Bankl) 


• Exhaust manifold (Replace the 
catalytic converter if there is no 
cracks) 


Retained 


13A.181 


F0440 


Evaporative emission control system 
malfunction <2.0L Engine (Turbo)> 


• Harness and connector 

• Evaporative emission purge Sole- 

noid 

• Purge control valve 

• Vacuum hoses routing 


Retained 


13A-182 


F0442 


Evaporative emission control system 
leak detected <2.4LEngine> 


• Harness and connector 

• Evaporative emission purge 

solenoid 

• Evaporative emission ventilation 

solenoid ; 

• Vacuum hoses routing 


Retained 


■ioa -loo 
1 on m 1 OO 


F0443 


Evaporative emission control system 
purge control valve circuit malfunc- 
tion 


• Harness and connector 

• Evaporative emission purge 

solenoid 


Retained 


13A-184 


F0446 


Evaporative emission control system 
vent control malfunction <2.4LEn- 
gine> 


• Harness and connector 

• Evaporative emission ventilation.. 

solenoid 


Retained 


13A-185 
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DTC No. 


Diagnostic items 


Check items (Remedy) 

<• 


Memory 


Refer- 
, ence 
page 


P0450 


Evaporative emission control system 
pressure sensor malfunction 

<-p At Fnninp-i 


• Harness and connector 

• Fuel tank differentia 


Retained 
press 


13A-1 86 

j r e 


P0500 


Vehicle speed sensor 

ma If 1 1 nrtinn 

1 1 1 CXI 1 U 1 1 w li\J 1 1 


• Harness and connector 

• VcMIOIc o|Jct;U oulloUl 


Retained 


13A-187 


P0505 


Idle control system 
malfunction 


• Harness and connector 

• IHIp air pnntrnl motor 

IUIC Clll UUIILIUI IIIULUI 


Retained 


13A-188 


P0510 


Closed throttle position switch mal- 
Tuncnon 


e Harness and connector 

• oiosea inronie position swucn 


Retained 


13A-190 


P0551 


Power steering pressure sensor cir- 
cuit range/performance 


• Harness and connector 

• Power steering pressure switch 


Retained 


13A-191 


P0705 


Transaxle range sensor circuit mal- 
function (RPNDL Input) 


e Harness and connector 
• Park/neutral position switch 


Retained 


13A-191 


P1103 


Turbocharger waste gate actuator 
malfunction 

<2.0L Engine (Turbo)> 


• Harness and connector 

• Turbocharger waste gate solenoid 

• Turbocharger waste gate actuator 

• Vacuum hose routing 


Retained 


13A-191 


P1104 


Turbocharger waste gate solenoid 
malfunction 

<2.0L Engine (Turbo)> 


• Harness and connector 

• Turbocharger waste gate solenoid 


Retained 


13A-192 


P1105 


Fuel pressure solenoid malfunction 
<2.0L Engine (Turbo)> 


• Harness and connector 

• Fuel pressure solenoid 


Retained 


13A-193 


P1400 


Manifold differential pressure (MDP) 
sensor circuit 

m q If i i n/^ti ^ n 
1 1 1 d II U 1 10 LI 0 1 1 


• Harness and connector 

• MDP sensor 


Retained 


13A-194 


Pi 500 


Generator FR terminal 

r*irr*i i it m q If i i nr»|ir\n 
Ull L/UIL 1 1 ld.ll Ul IULIUI 1 


• Harness and connector 


Retained 


13A-196 


P1600 


Serial communication link malfunc- 
tion 


• Harness and connector 


Retained 


13A-196 


P1715 


PG assy malfunction 


• Harness and connector 

• Pulse generator 


Retained 


13A-197 


'1750 


Solenoid assy malfunction 


• Harness and connector 

• Converter clutch solenoid 

• Shift control solenoid 

• Pressure control solenoid 


Retained 


13A-197 


1791 


Engine coolant temperature level in- 
put circuit (to TCM) malfunction 


• Harness and connector 


Retained 


13A-197 



NOTE 

1. Do not replace the engine control module (ECM) until a thorough terminal check reveals' there are 

no short/open circuits. 

2. After the ECM detects a malfunction, a diagnostic trouble code is recorded when the engine is next 
started and the same malfunction is re-detected. However, for items marked with a "*", the diagnostic 
trouble code is recorded on the first detection of the malfunction. 

3. O2 : Heated oxygen sensor 

4. Sensor 1 : indicates sensors which are mounted closest to the engine. 

5. Sensor 2: indicates sensors which are mounted next-closest to the engine. 
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INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 



Code No. P0100 Volume Air Flow Circuit Malfunction 


i 

Probable cause 


[Comment] 
Background 

• While the engine is running, the volume air flow sensor outputs a pulse signal which 
corresponds to the volume of air flow. 

• The engine control module checks whether the frequency of this signal output by the 
volume air flow sensor while the engine is running is at or above the set value. 

Check Area, Judgement Criteria 

1. Check Area 

• Engine speed is not lower than 500 r/min. 

Judgement Criteria 

• Sensor output frequency has continued to be 3.3 Hz or lower for 4 sec. 

2. Check Area 

• Throttle position sensor voltage is 2 V or lower. 

• Engine speed is not higher than 2000 r/min. 

.lnHnpmpnt HritpHa 

UUU^CIIIvlll WMldlCl 

• Sensor outDUt fceauerjcy has continued to be 1000 Hz or hiaher for 4 sec. <2.0L 
Engine (Turbo)> 

• Sensor output frequency has continued to be 800 Hz or higher for 4 sec. <2.4L Engine> 

3. Check Area 

• Throttle position sensor voltage is 1.5 V or higher. 

• Engine speed is 2000 r/min or higher. 
Judgement Criteria 

• Sensor output frequency is 60 Hz or lower for 4 seconds. 


• Volume air, flow sensor failed, 

• Open or shorted volume airflow sensor circuit, 
or loose connector 

• Engine control module failed 

.. ■ . - .. if . 

■to. , i.'X; 



Measure at the volume air'flow 
sensor connector A-l 02. 
• Connect the connector. (Use 
the test harness: MB991348) 

1 . Voltage between 3 and ground 

(Engine: idling) 
OK: 2.2-3.2 V 

2. Voltage between 7 and ground 

OK: 0-1V (Engine: idling) 
6 - 9 V (2,000 r/min) 



OK 



Replace the ECM. 



NC^ 



2. NG 



Check the volume air flow sensor 
circuit. (Refer to P.13A-235, IN- 
SPECTION PROCEDURE 47.) 



Measure at the ECM connectors 
B-53. 

• Connect the connector. 

• Voltage between 19 and 
ground (Ignition switch: ON) 
OK: 6-9 V 



NG 



|OK 


Check the folio 








B-53 










OK 


Check trouble 


symptom. 




NG 


Replace the ECM. 



NG 



Check the following connector: 

A-102 



NG 



Repair 



OK 



Check trouble symptom. 




NG 


Repair < 




Replacethevolumeairflowsensor. 
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Code No. P0105 Barometric Pressure Circuit Malfunction 



Probable cause 



[Comment] 
Background 

• The barometric pressure sensor outputs a voltage which corresponds to the barometric 
pressure. 

• The engine control module checks whether this voltage is within a specified range. 
Check Area 

• 60 sec or more have passed since the starting sequence was completed. 

• Battery voltage is not lower than 8 V. 

Judgement Criteria 

• Sensor output voltage has continued to be 4.5 V or higher [corresponding to a barometric 
pressure of 114 kPa (17 psi) or higher] for 4 sec. 

or ,, 

• Sensor output voltage has continued to be 1 .95 V or lower [corresponding to a barometric 
pressure of 50 kPa (7.4 psi) or lower] for 4 sec. 



• Barometric pressure sensor failed an 

• Open or shorted barometric pressure sensor 
circuit, or loose connector 

• Engine control module failed 



i m- - 



Measure atthe volume airflow sen- 
sor connector A-102. 

• Connect the connector. (Use 
the test harness: MB991348) 

• Voltage between 2 and ground 
(Ignition switch: ON) 

OK: 3.7-4.3 V 

[Altitude: 0 m (0 ft.)] 
3.2-3.8 V 

[Altitude: 1 ,200 m (3,937 
ft.)] 



OK 



Measure at the ECM connector 

13-56. 

• Connect the connector. 

• Voltage between 85 and 

ground (Ignition switch: ON) 
OK: 3.7-4.3 V 

[Altitude: 0 m (0 ft.)] 

3.2-3.8 V 

[(Altitude: 1 ,200 m (3,937 



OK 



Check the following connector: 

B-56 

jOK 

Check trouble symptom. 

Tng^ 



NG 



NG 



Measure at the volume air flow 
sensor connector A-102. 

• Disconnect the connector, and 
measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: 4.8-5.2 V 

• Continuity between 5 and 
ground 

OK: Continuity 



NG 



Check the following connector: 

B-56 



NG 



Repair 



OK 



Check trouble symptom. 



NG 





OK 


1 NG 


Check Hie ft/Mo 

A-i02 


wing 'conncctorr 






OK 




| Check trouble symptom. 






NG 


NG 


Check the harness wire between 
the ECM and the barometric pres- 
sure sensor connector. 




\ 


r 0K 





Check the harness wire between 

the ECM and the barometric pres- 
sure sensor connector. 



NG 



Repair 



OK 



»■ Repair 



Replace the volume airflow sensor. 



Check the harness wire between 
the ECM aind the barometric pres- 
sure sfflTBor connector. Repair, if 
necessary. 



NG 



Repair 



Replace the ECM. 



Repair 



I Replace the ECM. 
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Code No. P0110 Intake Air Temperature Circuit Malfunction 


Probable cause 


[Comment] 
Background 

• The intake air temperature sensor converts the intake air temperature to a voltage and 
outputs it. 

• The engine control module checks whether the voltage is within a specified range. 
Check Area 

• 60 sec or more have passed since the starting sequence was completed. 
Judgement Criteria 

• Sensor output voltage has continued to be 4.6 V or higher [corresponding to an intake 
air temperature of -45°C(-49°F) or lower] for 4 sec. 

or 

• Sensor output voltage has continued to be 0.2 V or lower [corresponding to an intake 
air temperature of 125°C(257°F) or higher] for 4 sec. 


• Intake air temperature sensor failed 

• Open or shorted intake air temperature Sensor 
circuit, or loose connector 

• Engine control module foiled 



Check the intake air temperature sen- 
sor. (Refer to P.13A-280.) 


NG 


Replace the volume air flow sensor. 







OK 



Measure at the volume air flow sensor 
connector A-102. 

• Disconnecttheconnector.andmea- 
sure at the harness side. 

* Voltagebetween 6 and ground (Igni- 
tion switch: ON) 

OK: 4.5-4.9 V 
Continuity between 5 and ground 
OK: Continuity 



OK 



Check the following connector: 
A-102 



OK 



Check trouble symptom. 



NG 



NG 



NG 



Check the following connector: 

B-56 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 
ECM and the intake air temperature 
sensor connector. 



Repair 



OK 



Replace the ECM. 



NG. 



NG. 



Repair 



Replace the ECM. 
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Code No. P011 5 Engine Coolant Temperature Circuit 
Malfunction 


Probable cause 


[Comment] 
Background 

• Thesnginecoolanttemperaturesensorconverts theenginecoolanttemperature toavolt£ a e 
and outputs it. 

• The engine control module checks whether the voltage is within a specified range. 
In addition, it checks that the engine coolant temperature (signal) does not drop while 
the engine is warming up. 

Check Area, Judgement Criteria 

1. Check Area, Judgement Criteria 

• Sensor output voltage has continued to be 4.6 V or higher [corresponding to an engine 
coolant temperature of -45°C(-49°F) or lower] for 4 sec. 

or 

• Sensor output voltage has continued to be 0.1 V or lower [corresponding to an engine 
coolant temperature of 140°C(284°F) or higher] for 4 sec. 

2. Check Area, Judgement Criteria 

• Sensor output voltage increased from a value lower than 1 .6 V to a value higher than 
1.6 V [Engine coolant temperature decreases from a higher than 40°C(104°F) 
temperature to a lower than 40°C(104°F) temperature.] 

• Then the sensor output voltage has continued to be 1.6 V or higher for 5 min. 

3. Check Area 

• Engine coolant temperature is approximately 40°C(104°F) immediately after engine 
is started. 

Judgement Criteria 

• About 60 - 300 sec have passed for the engine coolant temperature to rise to about 
40°C(104°F) after starting sequence was completed. 


• Engine coolant temperature sensor failed 

• Open or shorted engine coolant temperature 
sensor circuit, or loose connector 

• Engine control module failed 



Check the engine coolant temperature 
sensor. (Refer to P.13A-281.) 

Tok 



Measure at the engine coolant 
temperature sensor connector A-97. 

• Disconnect the connector, and 
measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: 4.5-4.9 V 

• Continuity between 2 and ground 
OK: Continuity 

J OK 

Check the following connector: A-97 
TOK 



Check trouble symptom. 

NG~~ 



Replace the ECM. 



NG 



Replace 



NG 



NG 



Check the following connector: B-56 

' TOK ~ 



Check trouble symptom. 



NG 



Check the harness wire between the 
ECM and the engine coolant tempera- 
ture sensor connector. 



Repair 



OK 



Replace the ECM. 



NG 



NG 



Repair 



Repair 



TSB Revision 



13A-166 



MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0120 Throttle Position Circuit Malfunction 



Probable cause' 



[Comment] 
Background 

• The throttle position sensor outputs a voltage which corresponds to the throttle valve 
opening angle. 

• The engine control module checks whether the voltage is within a specified range. In 
addition, it checks that the voltage output does not become too large while the engine 
is at idle. 

Check Area, Judgement Criteria 

1 . Check Area, Judgement Criteria 

• With the close throttle position switch set to ON, the sensor output voltage has continued 
to be 2 V or higher for 4 sec. 

or 

• Sensor output voltage has continued to be 0.2 V or lower for 4 sec. 

2. Check Area 

• Engine speed is at between 500 and 3000 r/min. 

• Volumetric efficiency is 30% or lower. 

Judgement Criteria 

• Sensor output voltage has continued to be 4.6 V or higher for 4 sec. 

3. Check Area 

• Engine speed is higher than 2000 r/min. 

• Volumetric efficiency is 60% or higher. 

Judgement Criteria 

• Sensor output voltage is 0.8 V or less for 4 seconds. 



Throttle position sensor failed or maladjusted 
Open or shorted throttle position sensor circuit, 

or loose connector 

Closed throttle positiori switch ON malfunction 

Closed throttle position switch Signal- .wire 

shorted 

Engine control module failed 



I 



SCAN TOOL Data list 

26 Cosed throttle position switch 
system 

OK: With the throttle valve at the idle 
position: ON 

With the throttle valve slightly 
ooen: OFF 


NG 


Check the closed throttle position 
switch system. 

(Refer to P.13A-190, INSPECTION 
PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) 









OK 



Check the throttle position satsmr. 
(Refer to P.13A-282.) 


NG 






, OK 

. Mfi 


Measure at the throttle position sensor 
connector A-63. 

• Disconnect the connector, and 
measure at the harness side. 

• Voltage between 1 and ground 

(Ignition switch: ON) 
OK: 4.8-5.2 V 

• Continuity between 4 and ground 
OK: Continuity 




| OK 



Check the throttle position sensor 
output circuit. (Refer to P.13A-236, IN- 
SPECTION PROCEDURE 48.) 



Replace 



Checkthe following connector: B-56 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 
ECWI and the throttle position sensor 
connector. 



OK 



Replace the ECM. 



NG 



NG 



Repair 



Repair 



TV-* 
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MFI <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



13 A- 167 



Code No. P0125 Excessive Time to Enter Closed Loop Fuel 
Control 


Probable cause 

If 


[Comment] 
Background 

• The MFI system reduces exhaust emissions by means of closed-loop fuel control. 

• The engine control module checks the time taken until closed-loop fuel control commences. 
Check Area 

• Engine coolant temperature is higher than 80°C(176°F). 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Engine speed is at between about 1800 and 3500 r/min. 

• Volumetric efficiency is 16 - 62%. 

• Running within air/fuel mixture ratio feedback zone. 

• Monitoring time: 128 sec 

Judgement Criteria 

• Multiport fuel injection system doesn't enter the closed loop control within about 30 sec. 

• Monitored only once per trip. 


• Heated oxygen sensor failed 

• Injector failed 

• Fuel pressure regulator failed 

• Fuel pump failed 

• Fuel filter blocked, 

• Air drawn into air intake system- 

• Exhaust-gas leak " 

• Engine control module failed 



Check the heated oxygen sensor (front). (Refer to P.13A-283.) 



[OK 



Check the following connectors: A-94, B-56, A- 11 2 
<2.4L Engine> 



NG 



NG 



lOK 



Check the harness wire between the ECM and the heated oxygen 
sensor (front) connector. 



NG 



OK 



Check me Injector. (Refer to P.I3A-284.) 



i NG 



lOK 



Check the following connectors: A-50, A-56, A-61 , A-93, B-53 



NG 



OK 



Check the harness wire between the ECM and the injector connec- 
tor. 



NG 



OK 



Check the fuel pressure. (Refer to P.13A-268.) 



[OK 



Check for air being drawn info me afr intake system. 
Check for exhaust gas leaks (oxygen sensor fitting, exhaust 
manifold cracks, front pipe cracks, etc.) 
Check for fuel filter and fuel line blockages. 

Check the fuel pump (insufficient discharge). 



[OK 



• Replace 

• Repair 

• Repair 

Replace 

Repair 

Repair 



Replace the ECM. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0130O 2 (Heated Oxygen) Sensor Circuit 
Malfunction (Bank 1 Sensor 1) 



Probable cause 



[Comment] 
Background 

• When the heated oxygen sensor begins to deterioratf the oxygen sensor signal response 
becomes poor. 

• The engine control module forcibly varies the air/fuel mixture to make it leaner and richer, 
and checks the response speed of the heated oxygen sensor. 

In addition, the engine control module also checks for an open circuit in the heated oxygen 
sensor output line. 

Check Area, Judgement Criteria 

1. Check Area 

• Engine coolant temperature sensor: normal 

• Heated oxygen sensor signal voltage has continued to be 0.1 V or lower for 3 min 
or more after the starting sequence was completed. 

• Engine coolant temperature is higher than 80°C(176°F). 

• Engine speed is higher than 1200 r/min. 

• Volumetric efficiency is not lower than 25%. 

• intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

Judgement Criteria 

• Input voltage supplied to the engine control module interface circuit is not lower than 
4.5 V when 5 V is applied to the heated oxygen sensor output line via a resistor. 

2. Check Area 

• Engine coolant temperature sensor: Normal 

• Engine coolant temperature is not lower than 50°C(122°F). 

• Engine speed is between 1500 and 3000 r/min. <M/T> 

• Engine speed is between 1100 and 3000 r/min. <A/T> 

• Volumetric efficiency is 25 - 60%. 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Under the closed loop air-fuel control. 

• Monitoring time: 6 sec 

Judgement Criteria 

• When the air-fuel ratio is forcibly changed (lean to rich and rich to lean), the heated 
oxygen sensor signal doesn't provide response within 1 .2 sec. 

• Monitored only once per trip. 



• Heated oxygen sensor deteriorated 

• Open circuit in heated oxygen sensor output 

I i n p <■■-' ' 



line 
• Engine control module failed 



n if 



Check the heated oxygen sensor 
(front)., (Refer to P.13A-283.) 



OK 



NG 
Replace 



Check the following connectors: 

A-94, B-56, A-112 <2.4L Engine> 



NG 



■ Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 
ECM and the heated oxygen sensor 
(front) connector. 



■ NG 



Repair 



lOK 



Replace the oxygen sensor (front). 



1 



| Check trouble symptom. 



JNG 



Replace the ECM. 
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MFI <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



13 A- 169 



Code No. P01 35 0 2 (Heated Oxygen) Sensor Heater Circuit 
Malfunction (Bank 1 Sensor 1) 


Probable cause 

"i if i ! 


[Comment] 
Background 

• The engine control module checks whether the heater current Is within a specified range 
when the heater is energized. 

Check Area 

• Battery voltage is between 1 1 and 1 6 V. 
Judgement Criteria 

• Heater current of the front heated oxygen sensor heater (Bank 1 Sensor 1) has continued 
to be not higher than 0.2 A or not lower than 3.5 A for 6 sec. 

• Monitored only once per trip. 


• Open or shorted oxygen sensor heater circuit 

• Open circuit in oxygen sensor heater 

• Engine control module failed 

• H - 



Check the heated oxygen sensor \- 
(front). (Refer to P.13A-283.) 



NG 



OK 



Measure at the heated oxygen sensor 
(front) connector A-94. 

• Disconnectthe connector, and mea- 
sure at the harness side. 

• Voltage between 1 and ground (Igni- 
tion switch: ON) 

<2.0L Engine (Turbo)> 

• Voltage between 2 and ground 
(Ignition switch: ON) <2.4L Engine> 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-55. 

• Disconnectthe connector, and mea- 
sure at the harness side. 

• Voltage between 60 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



NG 



OK 



Check the following connector: 


B-55 






OK 



NG 



Check trouble symptom. 



NG 



Replace the ECM. 



Replace 



Check the following connector: 

A-112 <2.4L Engine> 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 

heated oxygen sensor (front) and the 
MFI relay connector. Repair, if neces- 
sary. 



Check the following connectors: 

A-94, A-112 <2.4L Engine> 



NG 



IOK 



Check t(©ut>l& symptom.. 



I NG 



Check the harness wire between the 
ECM and the heated oxygen sensor 
(front) connector. Repair, if necessary. 



Repair 
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MR <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0136O 2 (Heated Oxygen) Sensor Circuit 
Malfunction (Bank 1 Sensor 2) 



Probable cause ^ 



« *» f, 



[Comment] 
Background 

• The engine control module checks for an open circuit in the heated oxygen sensor output 
line. 

Check Area 

• Coolant temperature sensor: normal 

• Heated oxygen sensor signal voltage has continued to be 0.1 V or lower for 3 min or 
more after the starting sequence was completed. 

• Engine coolant temperature is not lower than 80°C(176°F) 

• Engine speed is higher than 1200 r/min. 

• Volumetric efficiency is not lower than 25%. 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Monitoring Time: 7- 10 sec 

Judgement Criteria 

• Input voltage supplied to the engine control module interface circuit is not lower than 4.5 
V when 5 V is applied to the heated oxygen sensor output line via a resistor. 

• Making the air-fuel ratio 1 5% richer doesn't result in raising the heated oxygen sensor 
output voltage beyond 0.1 V. 



• Heated oxygen sensor failed ! * :«wr -1 

• Open circuit in heated oxygen sensor odqsot 

• Engine comrol, modulo f*f' 

US. f< :i .i "i. * 





OK 






ng ; ■ * ,*: 


Check tne neatea oxygen sensor '(rear). 
(Refer to P.13A-284.) 


Check the following connectors: 

C-15, B-56 




Repair 

•'■"•a; 


|ng 






OK 


■ . .■• ■' .■ t v 


Replace 




Check trouble symptomr 


'■ ■ :. 

i ' V - ! ' "' ' ' 





NG 


NG 


Check the harness wire between the 
ECM and the heated oxygen sensor 
(rear) connector.* 






OK 




Replace the heated oxygen sensor 
(rear). 








NG 


Check "trouble symptom. 





Repair 



>1- 5;,^'»?t 



Replace the ECM. 
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Code No. P0141O2 (Heated Oxygen) Sensor Heater Circuit 
Malfunction (Bank 1 Sensor 2) 


Probable cause 


[Comment] 
Background 

• The engine control module checks whether the heater current is within a specified range 
when the heater is energized. 

Check Area 

• Battery voltage is between 11 and 16 V. 
Judgement Criteria 

• Heater current of the front heated oxygen sensor heater (Bank 1 Sensor 2) has continued 
to be not higher than 0.2 A or not lower than 3.5 A for 6 sec. 

• Monitored onlv once Der trio. 


• Open or shorted oxygen sensor heater circuit 

• Open circuit in oxygen sensor heater' 

• Engine control module failed 



Check the heated oxygen sensor (rear) . 
(Refer to P.13A-284.) 



NG 



Replace 



OK 



Measure at the heated oxygen sensor 
(rear) connector C-15. 

• Disconnect the connector, and mea- 
sure at the harness side. 

• Voltage between 3and ground (Igni- 
tion switch: ON) 

OK: Battery positive voltage 



NG 



Check the harness wire between the 

heated oxygen sensor (rear) and the 
MFI relay connector. Repair, if neces- 
sary 



OK 



Measure at the ECM connector B-55. 

• Disconnect the connector, and mea- 
sure at the harness side. 

• Voltage between 54 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



NG 



Check tne~ foilbwitrg" connector: 
C-15 



i NG 



*■ Repair 



lOK 



NG 



Check trouble symptom. 



OK 



Check the harness wire between the 

ECM ancr thVhtearetJ-bxyaeTr sensor 

(rear) connector. Repair, If necessary., 



Check the following connector: 
B-55 



NG 



I Check trouble symptom. 



I NG 



Replace the ECM. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0170 Fuel Trim Malfunction (Bank 1) 


Probable cause 


[Comment] 
Background 

• If a malfunction occurs in the fuel system, the fuel compensation value becomes too large 
or too small. 

• The engine control module checks whether the fuel compensation value is within a specified 
range. 

Check Area 

• Under the closed loop air-fuel ratio control 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

Judgement Criteria 

• Long-range fuel correction has continued to be not lower than +12.5% or not higher than 
-12.5% for 10 sec. 

• Short-range fuel correction has continued to be not lower than +10.0% or not higher than 
-10.0% for 10 sec. 


• Volume 'air flow serlsoT failed " 

• Injector failed 

• Incorrect fuel pressure 

• Air drawn in from gaps in gasket seals,' etc. 

• Heated oxygen sensor failed 

• Engine coolant temperature' sensor failed, , 

• Intake air, temperature sensor fatted' r * 

• Barometric pressure sensor failed" 

• Exhaust gas leaks " 

• Incorrect fuel used 

• Engine control module failed 



SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to P.13A-238.) 


NG 


Check the intake air temperature circuit malfunction. (Refer to 
P.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110) * : ''"' 




jOK 




NG 




SCAN TOOL Data list 

21 Engine coolant temperature sensor (Refer to P.13A-238.) 


Check the engine coolant temperature circuit malfunction (Refer 
toP.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0115) 






OK 




NG 

► 




SCAN TOOL Data list 

25 Barometric pressure sensor (Refer to P.13A-238.) 


Check the barometric pressure circuit rrialfunction (Refer to 
P.13A-163, INSPECTION PROCEDURE FOR DIAGNOST 
TROUBLE CODE P0105) 






OK 




NG 


.!-' in. ' -',!'• 
..; •X.:-...r- ^ 
Replace - - 


Check the injector (Refer to P.13A-284.) 





OK 



Check the following connectors: A-50, A-56, A-61 , A-93, B-53 



Check the harness wire between the ECM and the injector connec- 
tor. 



NG 



OK 



Check the fuel pressure (Refer to P.13A-268) 



OK 



SCAN TOOL Data list 

81 Long-term fuel compensation (Refer to P.13A-238.) 
• Is fuel trim more or less than zero? 



More 
~ [than zero , 



I 



Less 
than zero 



SCAN TOOL Data list 

12 Volume airflow sensor 
(Refer to P.13A-238) 
• Does the tester indi- 
cate more than the 
standard value? 

I Yes 

Replace the volume air 
flow sensor. 



No 



Check for fuel leaking 
from injectors. 
Check for contamina- 
tion (water, kerosene, 
etc.) in the fuel. 



JOK 



Replace the ECM 



• Repair 



Repair 



Check if air was drawn 
into the intake system. 



NG 



OK 



SCAN TOOL Data list 

12 Volume air flow sensor 
(Refer to P.13A-238) 
• Does the tester indi- 
cate less than the 
standard value? 



No 



[Yes 



Replace the volume air 
flow sensor 



Repair 



Check for blocked 
injectors. 

Check for fuel filter 
and fuel line block- 
ages. 

Check the fuel pump 
(insufficient dis- 
charge). 

Check for exhaust 
gas leaks (oxygen 
sensorfitting, exhaust 
manifold cracks, front 
pipe cracks, etc.) 
Check for contamina- 
tion (water, kerosene, 
etc.) in the fuel. 



IOK 



Replace the ECM 
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Code No. P0201, P0202, P0203, P0204 Injector Circuit Mal- 
function (Cylinder-I, Cylinder-2, Cylinder-3, Cylinder-4) 


Probable cause 


[Comment] 
Background 

• A surge voltage is generated when the injectors are driven and the current flowing to 
the injector coil is shut off. 

• The engine control module checks this surge voltage. 
Check Area 

• Engine speed is between 50 and 1 000 r/min. 

• Throttle position sensor output voltage is not higher than 1.16 V 

• Monitoring Time: 4 sec 

Judgement Criteria 

• Injector coil surge voltage (system voltage +2 V) has not been detected for 4 sec. 


• Injector failed ■ 

• Open or shorted Injector circuit, or loose con- 
nector 

• Engine control module failed 

'i/ 

'n. 



<2.0L Engine (Turbo)> 



Check the injector. (Refer to P.13A-284.) 

IOK 



Check the resister. (Refer to 13A-285.) 



t 



fOK 



Measure at the resistor connector A-80. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 3 and ground. (Ignition switch: ON) 

OK: Battery positive voltage 



JOK 



Measure at the injector connectors A-50, A-56, A-61 , A-93. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground. (Ignition switch: ON) 

OK: Battery positive voltage 

OK 



Check the injector control circuit. 

(Refer to P.13A-236, INSPECTION PROCEDURE 49.) 



NG 



Replace 



-Replace 



Check harness wire between the MFI relay and the resistor connec- 
tor. Repair, if necessary. 



Check the following 

connector: A-80. 



NG 



Repair 



I OK 



I Check trouble symptom 



ING 



Check harness wire between the resisterand the injector connector. 
Repair, if necessary. 



<2.4L Engine> 



Check the injector. (Refer to P.13A-284.) 



I OK 



Measure at the injector connector. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 1 and ground (Ignition switch: ON) 

OK: Battery positive voltage 



- Replace 

1 NG 



Check the harness wire 
between the MFI relay 
and the injector connec- 
tor. Repair, if necessary. 



OK 



Check theinjector control circuit. (RefertoP.13A-236,INSPECTION 

PROCEDURE 49.) 
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MFI <2.0L ENGINE (TURBO) . 

AND 2.4L ENGINE> - troubleshooting 



Code No. P0300 Random Misfire Detected 



Probable cause 



[Comment] 
Background 

• If a misfiring occurs while the engine is running, the engine speed suddenly changes. 

• The engine control module checks for changes in the engine speed. 
Check Area 

• 5 sec or more have passed after the engine was started. 

• Engine speed is at between 500 and 6000 r/min. 

• Engine coolant temperature is -10°C(14°F) or higher, 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Running free from sudden accelerations/decelerations such as shift change. 
Judgement Criteria 

(change in the angular acceleration of the crankshaft is used for misfire detection.) 

• Misfire has occurred more frequently than allowed during the last 200 revolutions [when 
the catalyst temperature is higher than 950°C(1742°F)]. 



or 



Misfire has occurred in 20 or more of the last 1000 revolutions (corresponding to 1.5 
times the limit of emission standard.) 



Ignition system related part(s) failed 

Poor crankshaft position sensor signal 

Incorrect air/fuel ratio '"*<' ■ 

Low compression pressure' 

Engine coolant temperature'' sensor: failed 

liming belt teeth broken 

Injector failed 

EGR valve failed 

Engine control .module failed' 



SCAN TOOL Data list 

22 Crankshaft position sensor (Refer to P.13A-238.) 

• Crankshaft position sensor wave form check 

• Engine speed: stable 

OK: Constant pulse range 



NG 



OK 



Check the injector (Refer to P.13A-284) 



I OK 



I OK 



Check the harness wire between the ECM and the injector 
connector 



Check the following 
connectors: A-04, B-56 



NG 



OK 



Check the harness wire 
between the ECM and the 
Crankshaft position sen- 
sor connector. 



NG 



I OK 



Check if the crankshaft 

position sensor and sens- 
ing plate are installed 
properly. 



NG 



Repair 



Repair 



OK 



Replace the crankshaft 
position sensor. 



NG 



Check the following connectors: A-50, A-56, A-61, A-93, B-53 



NG 



NG 



Replace 

Repair 

Repair 





OK 

r No 




SCAN TOOL Data list 

81 Long-term fuel compensation 
(Refer to P.13A-238.) 


NG 




Check the fuel trim malfunction (bank 1) (Refer to P13A-172, IN- 
SPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CORE 
P0170) 


| OK 






SCAN TOOL Data list 

82 Short-term fuel compensation 

(Refer to P.13A-238.) 






OK 

r 


NG 




SCAN TOOL Data list 

21 Engine coolant temperature sensor 
(Refer to P.13A-238.) 




Check the engine coolant temperature circuit malfunction (Refer 
toP.13-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0115.) 



OK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the compression pressure. 

• Check for broken timing belt teeth. 

• Check the EGR system and the EGR valve. 
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MR <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0301,P0302,P0303,P0304 Misfire Detected (Cylin- 
der-! , Cylinder-2, Cylinder-3, Cylinder-4) 



Probable cause 



[Comment] 
Background 

• if a misfiring occurs while the engine is running, the engine speed suddenly changes. 

• The engine control module checks for changes in the engine speed. 
Check Area 

• 5 sec or more have passed after the engine was started. 

• Engine speed is at between 500 and 6000 r/min. 

• Engine coolant temperature is -10°C(14°F) or higher. 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Running free from sudden accelerations/decelerations such as shift change. 
Judgement Criteria 

(change in the angular acceleration of the crankshaft is used for misfire detection.) 

• Misfire has occurred more frequently than allowed during the last 200 revolutions [when 
the catalyst temperature is higher than 950°C(1742°F)]. 

or 

• Misfire has occurred in 20 or more of the last 1000 revolutions (corresponding to 1.5 
times the limit of emission standard.) 



Ignition system related part(s) failed 0 « 

'Low ' compression pressure,., .; 
Injector failed. 
Engine control module failed 



!Ci-,>j!'Xii«> KXv'jBR 



Check the injector (Refer to P.13A-284) 



NG 



OK 



Check the following connectors: A-50, A-56, A-61, A-93, B-53 



NG 



[OK 



[Check the harness wire between the ECM and the injector 
connector 



NG 



- Replace 
• Repair 
Repair 



f ' J» 



OK 



Check the following items. 


• ■;; • . . - ■'■ 


• Check the spark plugs, spark plug cables. 




• Check the compression pressure 





IfiKJ <:~; ' ' 



Code No. P0325 Knock Sensor 1 Circuit Malfunction <2.0L 
Engine (Turbo)> 


Probable cause 

'■■<>: 


fCommenfl 

Background 

• The knock sensor converts the vibration of the cylinder block into a voltage and outputs 
it. If there is a malfunction of the knock sensor, the voltage output will not change. 

• The engine control module checks whether the voltage output changes. 

Check Area 

• Ignition switch: ON 

• 60 sec or more have passed after the ignition switch was turned on or the starting sequence 
was completed. 

• Engine speed is higher than 2000 r/mln. 
Judgement Criteria 

• Knock sensor output voltage (knock sensor peak voltage in each 180 deg period of the 
crankshaft) has not changed more than 0.06 V in the last consecutive 200 periods. 


• Knock sensor failed 

• Open or shorted knock sensor circuit, or loose 
connector 

• Engine control module failed 
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13A-176 



MFI <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Measure at the knock sensor connector A-05. 

• Disconnect the connector, and measure at the harness 
side. 

• Continuity between 2 and ground 
OK: Continuity 



NG 



OK 



Check the following connectors: A-05, B-56 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the ECM and the knock 
sensor connector. 

ToR 



NG 



Check the harness wire between the knock sensor and ground. Repair, 
if necessary. ' * < 



Repair 



Replace the knock sensor. 



I Check trouble symptom. 



NG 



Replace the ECM. 



Code No. P0335 Crankshaft Position Sensor Circuit 
Malfunction 



[Comment] 
Background 

• When the engine is running, the crankshaft position sensor outputs a pulse signal. 

• The engine control module checks whether the pulse signal is input while the engine 
is cranking. 

Check Area, Judgement Criteria 

1. Check Area 

• Engine is being changed. 

Judgement Criteria 

• Sensor output voltage has not changed (no pulse signal is input) for 4 sec. 

2. Check Area, Judgement Criteria 

• Normal signal pattern has not been input for cylinder identification from the crankshaft 
position sensor signal and camshaft position sensor signal for 4 sec. 



Probable cause 



• Crankshaft position sensor failed 

• Open or shorted crankshaft position 
circuit, or loose connector 

• Engine control module failed 



■ iT 
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Measure at the crankshaft poition sensor connector A-04. 

• Connect the connector. (Use the test harness: 
MD998478.) 

• Voltage between 2 (black clip) and ground (Engine: 
cr_.'.king) 

OK: 0.4-4.0 V 

• Voltage between 2 (black clip) and ground (Engine: 

idling) 

OK: 1.5-2.5 V 



OK 



NG 



Measure at the crankshaft poition sensor connector A-04 
• Disconnect the connector, and measure at the harness 
side. 

1. Voltage between 3 and ground (Ignition switch: ON) 
OK: Battery positive voltage 

2. Voltage between 2 and ground (Ignition switch: ON) 
OK: 4.6-5.2 V 

3. Continuity between 1 and ground 
O K : Continuity 



1. NG 



2. NG 



3. NG 



OK 



j Check the following con- 
nector: A-04 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Replace the crankshaft poition sensor. 



Replace the ECM. 



Check the harness wire between the crankshaft poition sensor and 
the MFI relay connector. Repair, if necessary. 



Check the following con- 
nector: B-56 



NG 



Repair 



OK 



Check trouble symptom. 





r NG 


NG _ _ , 
Repair 


Check the harness wire 
between the ECM and the 
crankshaft poition sensor 
connector. 




OK 




Replace the ECM. 




Check the harness wire between the crankshaft position 
sensor and the ground. Repair, if necessary. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshootina 



Code No. P0340 Camshaft Position Sensor Circuit 
Malfunction 


Probable cause 


[Comment] 
Background 

• When the engine is running, the camshaft position sensor outputs a pulse signal. 

• The engine control module checks whether the pulse signal is input. 

Check Area, Judgement Criteria 

1. Check Area, Judgement Criteria 

• Sensor output voltage has not changed (no pulse signal is input) for 4 sec. 

2. Check Area, Judgement Criteria 

• Normal signal pattern has not been input for cylinder identification from the crankshaft 
position sensor and camshaft position sensor signal for 4 sec. 


• Camshaft position sensor malfunction 

• Open or shorted camshaft position sensor cir- 
cuit or loose connector 

• Engine control module failed 

j> 1 



Measure at the camshaft position sensor connector A-81. 

• Connect the connector. 

• Voltage between 2 and ground (Engine: cranking) 

OK: 0.4-3.0 V 

• Voltage between 2 and ground (Engine: idling) 

OK: 0.5-2.0 V 



NG 



Measure at the camshaft position sensor connector A-81. 
• Disconnect the connector, and measure at the harness 
side. 

1 . Voltage between 3 and ground (Ignition switch: ON) 
O K : Batterv positive voltage 

2. Voltage between 2 and ground (Ignition switch: ON) 
OK: 4.8-5.2 V 

3. Continuity between 1 and ground 
OK: Continuity 



OK 



Check the following con- 
nector: A-81 



NG 



Repair 



OK 



I Check trouble symptom. 



OK 



1. NG 



. NG 



NG 



| NG 



I ReDlace the camshaft oosition sensor. 



Replace the ECM. 



Check the harness wire between the camshaft position' Sensor and 
the MFI relay connector. Repair, if necessary. 



Check tl following con- 
nector: E 56 



NG 



■ Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire be- 
tween the ECM and the cam- 
shaft position sensor connec- 

1 tor. 



NG 



Repair 



OK 



Replace the ECM. 



Check the harness wire between the camshaft position sensor and 
the ground. Repair, if necessary. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



13A-179 



Code No. P0400 Exhaust Gas Recirculation Flow Malfunction 



Probable cause 



[Comment] 
Background 

• When the EGR solenoid switches from OFF to ON while the engine is running, EGR 
gas flows. 

• The engine control module checks how the EGR gas flow signal changes. 
Check Area 

• Engine coolant temperature is higher than 80°C(176°F). 

• Engine speed is between 1000 and 2000 r/min.<M/T> 

• Engine speed is between 940 and 2000 r/min.<An> 

• Intake air temperature is 5°C(41°F) or higher. 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Closed throttle position switch: ON 

• Volumetric efficiency is 1 5% <M/T> or 27% <A/T> or lower. <2.0 L engine (turbo)> 

• Volumetric efficiency is 1 5% <M/T> or 20% <A/T> or lower. <2.4 L engine> 

• Monitoring Time: 2 sec 

Judgement Criteria 

• There is no change in the condition of the air intake system when the EGR solenoid 
is turned on. 

• Monitored only once per trip. 



EGR valve does not open 
EGR control vacuum is too low 
EGR solenoid failed 

Open or shorted EGR solenoid circuit, or loose 
connector 

Manifold differential pressure sensor failed 
Engine control module failed c 



Check the EGR system (Refer to GROUP 17 - Emission Control 
System) 



NG 



OK 



SCAN TOOL Data list 

95 Manifold differential pressure sensor (Refer to R13A-238.) 



NG 



Check the EGR solenoid 

(Refer to GROUP 17 - Emission Control System) <2.0l Engine 
(Turbo)> 

(Refer to GROUP 17 - Emission Control System) <2.4L Engine> 



OK 



Replace, 



OK 



Check the following items. 

• Vacuum hoses 

• EGR port vacuum 

• EGR valve 



Check the manifold differential pressure sensor circuit malfunction 
(RefertoP.13A-194, INSPECTION PROCEDURE FOR DIAG- 
NOSTIC TROUBLE CODE PT400.) 



Check for EGR valve and EGR line blockages, and clean if 

necessary. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0403 Exhaust Gas Recirculation Solenoid 
Malfunction 


Probable cause 


[Comment] 
Background 

• The engine control module checks current flows in the EGR solenoid drive circuit when 
the solenoid is on and off. 

Check Area 

• Battery voltage is not lower than 10 V. 
Judgement Criteria 

• Solenoid coil surge voltage (system voltage +2 V) is not detected when the EGR solenoid 
is turned on/off. 


• EGR solenoid failed. 

• Open or shorted EGR solenoid circuit, or loose 

connector. 

• Engine control module failed. 



Check the EGR solenoid. (Refer to GROUP 17- Emissiorr 
Control System) <2.0L Engine (Turbo)> (Refer to GROUP 
17- Emission Control System) <2.4L Engine> 



ML 



OK 



Measure at the EGR solenoid connector A-91. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 1 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-53. 

• Disconnect" the connector and" measure" at the "harness 
side. 

• Voltage between 6 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



J OK 


NG _ _ , 
*- Repair 


Check the following con- 
nector: B-53 


,, 0K 




Check trouble symptom. 


NG 


Replace the ECM. 



' Replace 



Checkthe harness wire between MFI relay and solenoid valve connector. 

Repair, if necessary. 



Check the following con- 
nector: A-91 



NG 



Repair 



r OK 



Check trouble symptom. 



NG 



Check the harness wire between ECM and solenoid valve connector. 
Repair, if necessary. 
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MFI <2.0L ENGINE (TURBO) 



AND 2.4L ENGINE> 



- Troubleshooting. 



13A-181 



Code No. P0420 Catalyst System Efficiency Below Threshold 
(Bank 1) 



Probable Cause 



[Comment] 
Background 

• The signal from the heated oxygen sensor which follows the catalytic' converter differs 
from that which precedes the catalytic converter. That is because the catalytic converter 
purifies exhaust gas. When the catalytic converter has deteriorated, the signal from the 
heated oxygen sensor which follows the catalytic converter becomes similar to that which 
precedes the catalytic converter. 

• The engine control module checks the output of the heated oxygen sensor signals. 
Check Area 

• Engine speed is not less than 2600 <2.0L Engine (Turbo)> or 2500 <2.4L Engine> r/min. 

• Volume air flow sensor output frequency is between 36 and 262 Hz <M/T> or 50 and 
300 Hz <A/T>.<2.0L Engine (Turbo)> 

• Volume air flow sensor output frequency is between 50 and 240 Hz. <2.4LEngine> 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Closed throffle position switch: OFF 

• Under the closed loop air-fuel ratio control. 

• Monitoring Time: 140 sec 

Judgement Criteria 

• Oxygen sensor (rear) signal and oxygen sensor (front) signal are abnormal. 



• Catalytic converter deteriorated 

• Heated oxygen sensor failed ; 

• Engine control module failed 



I Check the exhaust manifold. (Are there any cracks?) 

_ 

SCAN TOOL Data list 

59 Heated oxyaen senosr /rear) .(Refer to P.13A-238) 

• Transaxle: 2nd gear <M/T>, L range <A/T> 

• Drive with wide open throttle 

pK: 600 - 10 00 mV 

. I OK 



NG 



Replace 



, NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 2) 
(RefertoP.13A-l70, INSPECTION PROCEDURE FOR DIAGNOS- 
TIC TROUBLE CODE P0136) 



SCAN TOOL Data list 

1 1 Hea\6dn}Xfgeirsetros,<(<rv?tl, (Refer to P.13A-238) 
■ When enginaeisTsutriieniy "raced 
OK: 600 -. 1000 mV 



lOK 



N G 



Check the oxygen sensor circuit malfunction (bank 1 sensor 1) 
(RefertoP.13A-168, INSPECTION PROCEDURE FORDIAGNOS- 
TIC TROUBLE CODE P0130) 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238) 
• Engine: 2000 r/min 

OK: Switches between 0 - 400 «-* 600 - 1 ,000 mV 1 5 or 
more times in 10 seconds 




Replace the heated oxygen sensor (front) 






Replace the heated oxygen sensor (rear) 



I Check the trouble symptom 



I NG 



Replace the catalytic converter. 



I Check trouble symptom. 



I NG 



Replace the ECM. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0440 Evaporative Emission Control System 
Malfunction <2.0L Engine (Turbo)> 



Probable cause 



[Comment] 
Background 

• The evaporative emission purge solenoid opens and closes while the engine is idling. 
Then the fuel compensation value changes according to whether the evaporative emission 
canister emits purge air or not. 

• The engine control module checks for this change. 

Check Area 

• 3 min or more have passed after the starting sequence was completed. 

• Engine coolant temperature is higher than 80°C(176°F). 

• Power steering switch: OFF 

• Under the closed loop air-fuel ratio control. 

• Under the close loop idle speed control 

• Monitoring time: 3 sec 

Judgement Criteria 

• There is a small amount of variation (3% or less) inVne short-term fuel compensation 
value (average value) when the EVAP purge solenoid is turned on. 



• Evaporative emission purge solenoid -failed 

• Open or shorted evaporative emission purge 
solenoid circuit or loose connector 

• Purge hose connection or routing is*defective 

• Idle air control motor failed •» 

• Park/neutral position switch failed . 

• Engine control module 



Check the evaporative emission purge system (Refer to TSFtOUP 
1 7 - Emission Control System) 



NG 



OK 



Check the purge port vacuum. 



OK 



ING 



Check the idle air control motor (Refer to P.13A-285) 



IOK 



SCAN TOOL Data list 

29 Park/neutral position switch 
(Refer to P.13A-238) 



Ok 



Check the vapor hose between the fuel tank and the evaporative 
emission canister 



Check , the following items. 

• Vacuum hoses 

• Purge port vacuum 

• Purge control valve 




Check the evaporative emission control system purge control valve 
circuit malfunction (Refer to P.13A-184, INSPECTION PROCE-: 
DURE FOR DIAGNOSTIC TROUBLE CODE P0443) S f<;;; 



Replace 



Check the fgnMpn switch-ST and park/neutral positiori switch SySr 
tern (Refer to P.13A-223, INSPECTION ^RpCEbpRE tOR,31), 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



tiA-ia3 



Code No. P0442 Evaporative Emission Control System Leak 
Detected Malfunction <2.4L Engine> 


Probable cause 

if 1 • 


[Comment] 
Background 

• The engine control module turns the evaporative emission ventilation solenoid on in order 
to shut off the outside air port of the evaporative emission canister. 

Next, the evaporative emission purge solenoid is driven at the specified duty (approximately 
25%) to generate a negative pressure in the fuel tank and purge line, etc. 
When a negative pressure is generated in the fuel tank and purge line, etc., the evaporative 
emission purge solenoid turns off and the fuel tank and purge line, etc. are sealed. 
After they are sealed, monitoring of pressure differences inside the fuel tank starts, and 
if there is a large drop in pressure over a given time (if the negative pressure is leaking 
out into the atmosphere and the pressure has approached barometric pressure), the engine 
control module judges that there is a leak in the fuel tank, purge line or vapor line. 
Furthermore, if the fuel tank internal pressure does not drop even if the evaporative emission 
purge solenoid is driven while the outside air port of the canister is shut off (because 
of a blockage in the purge line or because the fuel tank filler tube cap has not been 
tightened correctly), the engine control module judges that there is a problem with the 
system and the check engine/malfunction indicator lamp illuminates. 

Check Area 

• Engine coolant is not lower than 60°C(140°F). 

• Engine speed is at between 1 600 - 3500 r/min. 

• Power steering pressure switch: OFF 

» Ambient pressure is not lower than 76 kPa (11.0 psi). 

• Volumetric efficiency: 20 -80% 

» Intake air temperature is not lower than -10°C(14°F) 

• Pressure increase when evaporative emission purge solenoid and evaporative emission 
ventilation solenoid are closed is 50 mmAq or less. 

» Pressure variation range is 66 mmAq or less. 
» Monitoring time: 50 - 100 sec. 

Judgement Criteria 

» Internal pressure of the fuel tank has not changed more than 100 mmAq in 20 sec after 
the tank and vapor line were closed. 


• Improper tightening of fuel tank filler tube cap 

• Fuel vent valve failed 

• Purge line or vapor line blocked 

• Broken seal in fuel tank, purge line or vapor 
line 

• Evaporative emission, purge solenoid failed 

• Evaporative emission ventilation solenoid 
failed '' 

• Fuel tank differential pressure sensor failed 

• Engine coolant temperature sesnor failed 

• Intake air temperature sensor failed 

• Power steering pressure switch failed 

• Incorrect fuel used 



Check if the fuel tank filler tube cap is attached correctly. 

Tok 

Check the fuel vent valve. 

_ 



SCAN TOOL Actuator test 

06 Evaporative emission purge solenoid (Refer to P.13A-244) 

"ok 



SCAN TOOL Actuator test 

29 Evaporative emission ventilation solenoid (Refer to P.13A-244) 

OK 



SCAN TOOL Data list 

73 Fuel tank differential pressure sensor (Refer to P.13A-238) 

I OK 

i 

SCAN TOOL Data list 

21 Engine coolant temperature sensor (Refer to P.13A-238)' 

__ 



SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to P.13A-238) 

I OK 

i 

SCAN TOOL Data list 

27 Power steering pressure switch (Refer to P.13A-238)) 

Check the following items 

r CTeck fc^ xo iit a riTfr'i a ir^(toteT,- kerosene: etfrj'irrtrYrfOet.v 
• Check if any of the fuel tank, purge line or vapor line seals 

haufe failed., [fteier. to^tbe-EmiesioR.Dia^o^Mawual-'fPubr- 

No. MSSP-240B-96).] 
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NG 



Attach correctly. 



NG 



• Repair or replace 



NG 



NG 




NG 



NG 



NG 



Check the evaporative emission control system purge control valve 
circuit malfunction (Refer to P.13A-184, INSPECTION PROCE- 
DURE FOR DIAGNOSTIC TROUBLE CODE P0443) 



Check the evaporative emission control system vent control mal- 
function (Refer to P.13A-185, INSPECTION PROCEDURE FOR 
DIAGNOSTIC TROUBLE CODE P0446) 



Check the evaporative emission control system pressure sensor 
malfunction (Referto P. 1 3A-1 86, INSPECTION PROCEDURE FOR 
DIAGNOSTIC TROUBLE CODE P0450) 



Check the engine coolant temperature sensor circuit malfunction 
(Referto P.1 3A-1 65, INSPECTION PROCEDURE FOR DIAGNOS- 
TIC TROUBLE CODE P0115) 



Check the intake air temperature sensor circuit malfunction (Refer 
toP.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110) 



Check the power steering pressure sensor circuit range/perfor- 
mance (Refer to P.13A-191, INSPECTION PROCEDURE FOR 
DIAGNOSTIC TROUBLE CODE P0551) 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0443 Evaporative Emission Control System Purge 
Control Valve Circuit Malfunction 


Probable cause 


[Comment] 
Background 

• The engine control module checks whether current flows in the evaporative emission purge 
solenoid drive circuit when the solenoid is driven. 

Check Area 

• Battery voltage is not lower than 10 V. 
Judgement Criteria 

• Solenoid coil surge voltage (system voltage + 2 V) is not detected when the EVAP purge 
solenoid is turned on/off. 


• Evaporative emission purge solenoid failed 

• Open or shorted evaporative emission purge" 
solenoid circuit or loose connector 

• Engine control module failed 



Check the evaporative emission purge solenoid. (Refer 
to GROUP 17-Emission Control System.) 



NG 



OK 



Measure at the evaporative emission purge sollenoid con- 
nector A-66. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 2 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-53. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 9 and ground (Ignition switch: ON) 
OK: Batterv oositive voltaae 



J OK 


NG 


Check the following con- 
nector: B-53 


Repair 




OK 




Check trouble symptom. 



NG 



NG 



Replace the ECM. 



Replace 



ChecktheharnesswirebetweenMFI relayandsolenoidvalveconnector, 

and repair if i 



Check the farrowing con- 
nector: A-66 



NG 



? Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between ECM and solenoid valve connector. 
Repair, if necessary. ^ 
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13A-185 



Code No. P0446 Evaporative Emission Control System Vent 
Control Malfunction <2.4L Engine> 


Probable cause 


[Comment] 
Background 

• The engine control module checks current flows in the evaporative emission ventilation 
solenoid drive circuit when the solenoid is ON and OFF 

Check Area 

• Battery voltage is not lower than 10 V. 
Judgement Criteria 

• Solenoid coil surge voltage (system voltage +2V) is not detected when the Evaporative 
emission vent solenoid is turned on/off. 


• Evaporative emission vent solenoid failed. 

• Open or shorted evaporative emission vent 

solenoid circuit, or loose connector. 

• Engine control module failed. 



Check the evaporative emission ventilation solenoid (Refer to 
GROUP 17 - Emission Control System) 



NG 



OK 



Measure at the evaporative emission vent solenoid connector 
A-109. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 1 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



NG 





OK 


Measure at the ECM connector B-55. 

• Disconnect the connector and measure at the harness side. 

• Voltage between 55 and ground 
(Ignition switch: ON) 

OK: Batten/ positive voltage 


OK 

T 


NG 

*- Repair 


Check the following connector: B-55 


JOK 


NG 


Check trouble symptom. 



NG 



Replace 



Check the following connector: A-113 



NG 



Repair 



OK 



Check trouble symptom 



NG 



' Check the harness wire between MFI relay and solenoid valve 

connector. Repair, if necessary. ■ | 



Check the following connector: A-109, 
A-113 



NG 



Check trouble symptom. 



NG 



Check the harness wire between ECM and solenoid valve connec- 
tor. Repair, if necessary. 



Replace the ECM. 
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MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



Code No. P0450 Evaporative Emission Control System 
Pressure Sensor Malfunction <2.4L Engine> 



[Comment] 
Background 

• The fuel tank differential pressure sensor outputs the voltage in proportion to the pressure 
in the fuel tank, (differential pressure against the barometric pressure) 

• The engine control module checks whether the output voltage of the fuel tank differential 
pressure sensor is within the specified range 

Check Area, Judgement Criteria 

1. Check Area 

• Engine speed is not lower than 1500 r/min. 

• Volumetric efficiency is between 25 -80% 

Judgement Criteria 

• The sensor output voltage is 4.5 V or higher for 10 seconds even though the intake 
air temperature is between 5" -40°C(41°-113°F) and the evaporative emission 
purge solenoid is being driven at 100% duty. 

or 

• The sensor output voltage is 0.5 V or lower for 1 0 seconds even though the intake 
air temperature is 5° (41 °F) or higher and the evaporative emission purge solenoid 
is not being driven. 

2. Check Area 

• The pressure fluctuates 20 times or more at 0.2 V or higher. 

• Closed throttle position switch: ON 

Judgement Criteria 

• The pressure fluctuates 20 times or more (0.2 V or higher) for 15 consecutive idle 
operations. 



Probable cause 



• Fuel tank differential pressure sensor failed. 

• Open or shorted fuel taokdifferentiai|)r*is^i;f 
sensor circuit o r loose Connecter. 

• Engine control module faired. 



Measure at the fuel tank differential pressure sensor 
connector E-58. 

• Disconnect the connector and measure at the harness side., 

1. Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.8 - 5.2 V 

2. Continuity between 2 and ground 
OK: Continuity 



1. NG 



Check the following con- 
nector: B-56, C-29 



NG 



Repair 



I OK 



2. NG 



OK 



Check the fo 
nector: E-58 


ilowing con- 




OK 


Check trouble symptom. 



NG 



Repair 



Check trouble symptom. 




Jng 


NG 


Check the harness wire 
between fuel tank differ- 
ential pressure sensor 
and ECM connector. 






OK 


NG 


Replace the ECM. 




Check the following con- 
nector: C-29 




OK 





Repair 



Repair 



/ Check trouble symptom 



NG 



Check the harness wire between fuel tank differential pressure 
sensor and ground. Repair, if necessary. 



Check the harness wire 
between fuel tank differ- 
ential pressure sensor 
and ECM connector. 



NG 



• Repair 



OK 



Replace the fuel tank differential pressure sensor. 



TZ 



Check trouble symptom. 



I NG 



Replace the ECM. 
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13 A- 187 



Code No. P0500 Vehicle Speed Sensor Malfunction 


Probable cause 


[Comment] 
Background 

• The vehicle speed sensor outputs a pulse signal while the vehicle is driven. 

• The engine control module checks whether the pulse signal is output. 
Check Area 

• Engine speed is not lower than 3000 r/min. 

• Volumetric efficiency is 70% or higher. 

Judgement Criteria 

• Sensor output voltage has not changed (no pulse signal is input) for 4 sec. 


• Vehicle speed sensor failed 

• Open or shorted vehicle-speed sensor circuit, 
' or loose connector 

• Engine control module -failed " 



Check the vehicle speed 1 sensor. (Refer to GROUP 54 -Combina- 
tion Meters) 



NG 



Repair 



lOK 



Measure at the vehicle speed sensor connector A-76 

• Disconnect the connector and measure at the harness side. 

1. Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.6 - 5.2 V 

2. Continuity between 2 and ground 
OK: Continuity 



1. NG 



Check the following con- 
nector: B-56 



2. NG 



OK 



Check the following con- 
nector: A-76 



NG 



• Repair 



Check trouble symptom. 



NG 



OK 



Check trouble symptom. 



I NG 



Check the harness wire 
between ECM and vehicle 
speed sensor connector 



NG 



OK 



Replace the ECM. 



Replace the ECM. 



Repair 



Repair 



Check the harness wire between vehicle speed sensor land ground. 

Repair, if, necessary. 



:M3 
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Code No. P0505 Idle Control System Malfunction 



Probable! cause 



[Comment] 
Background 

• If there is a malfunction of the IAC system, the actual engine speed will not be identical 
to the target engine speed. 

• The engine control module checks the difference between the actual engine speed and 
the target engine speed. 

Check Area, Judgement Criteria 

1. Check Area 

• Under the closed loop idle speed control. 
Judgement Criteria 

• Actual idle speed has continued to be higher than the target idle speed by 300 r/min 
or more for 10 sec. 

2. Check Area 

• During idle speed closed loop control. 

• The maximum outside air temperature during the last operation was 45°C(113°F) 
or more. 

• Engine coolant temperature is approximately 80°C(176°F) or higher. 

• System voltage is 10 V or higher. 

• Intake air temperature is -10°C(14°F) or higher 
. Barometric pressure is 76 kPa (1 1 psi.) or higher. 

Judgement Criteria 

• Actual idle speed is higher than the target idle speed by 200 r/min or more for 10 
seconds. 

3 . Check Area 

• During idle Speed closed loop control. 

• Power switch is off. 

• Volumetric efficiency is 40% or less. 

• Intake air temperature is -10°C(14°F) or higher 

• Barometric pressure is 76 kPa (11 psi.) or higher. 
Judgement Criteria 

• Actual idle speed is higher than the target idle speed by 200 r/imin or more for 10 
seconds/ 



Idle air control motor failed ■'- 
Open or shorted idle-air control motor circuit, 
or loose connector • 
, Engine control module failed 



So 



/ 



<2.0L Enaine (Turbo)> 



Check the idle air control motor. (Refer to P.13A-285.) 



J.OK 



NG 



Replace 



• 

Measure at the idle air control motor connector A-54. 

• Disconnect the connector and measure at the harness 
side. 

* Volfagg between T arrd' ground;, and" 5 ancf ground 

(Ignition switch: ON) 

OK: Battery positive voltage 


NG 


Check the harness wire between MFI relay and idle air control motor 
connector. Repair, if necessary. 







.OK 



Measure at the ECM connector B-S3. 

• Disconnect the connector, measure at the harness side. 

• Voltage between each of 4, 5, 17, 16 and ground 

(Ignition switch: ON) 

OK: Battery positive voltage 



NG 



Check the following con- 
nector: A-54 ] 



NG 



*■ Repair 



I OK 



UK 



Check trouble symptom. 



Check the following con- 
nector: B-53 



J. OK 



NG 



NG 



Repair 



Check harness wire between ECM and idle air control motor connector 
Repair, if necessary. 



Check trouble symptom. 



NG 



Replace the ECM. 
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<2.4L Engine> 



Cantheoperation sound be heard 
from the idle air control motor right 

after the ignition switch is turned 
to the ON position? 



lOK 



Measure at the idle air control mo- 
tor connector A-54. 

• Use the test harness 
MB991348 to connector the 
connector. 

• Voltage between 2 and 
ground (right after the ignition 
switch is turned to the ON 
position.) 

OK: changes from 1.5 - 4.0 

V (momentary) to 0 - 
1 V or 4.5 - 5.5 V 

• Voltage between 4 and 
ground (right afterthe ignition 
switch is turned to the ON 
position.) 

OK: changes from 1 .5 - 4.0 

V (momentary) to 0 - 
1 V or 4.5 - 5.5 V 



lOK 



Replace the ECM. 



NG 



NG 



Check the idle air control motor 
system. (Refer to P.13A-227, 
INSPECTION PROCEDURE 35.) 



Measure at the idle air control mo- 
tor connector A-54. 

• Disconnect the connector, and 
measure at the harness side. 

• Voltage between 1, 2, 4 and 
ground (Ignition switch: ON) 
OK: 4.8 - 5.2 V 

• Continuity between 3 and 

ground 

OK: Continuity 



OK 



Checkthefollowingconnectors: 
B-53, B-56 



OK 



Check trouble symptom. | 





NG 


Reptaxe the idle air control motor. 



NG 



-i 



1 NG 

Check the following — 
connectors: B-53, B-56 



■Repair 



OK 



Check trouble symptom. 



NG 





NG - 


NG 


Check Jhe harness wire 
between the ECM and idle 
air control motor. 




OK 




Replace the ECM. 


J 



Repair 



Repair 
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Code No. P0510 Closed Throttle Position Switch Malfunction 


Probable cause 


[Comment] 
Background 

• While the engine is idling without pressing the accelerator pedal, "ON" signal can be input 
from the closed throttle position switch top the engine control module. 

• The engine control module is used for checking the input signal during the engine idling. 

Check Area, Judgement Criteria 

1. Check Area 

• Throttle position sensor output voltage is 2.0 V or higher. 

Judgement Criteria 

• Closed throttle position switch is on. 

2. Check Area 

• Driving '1 and stopping '2 are repeated 15 times or more. 

'1 driving: Engine speed is 1,500 /min or higher, air flow sensor output frequency 
is 100 Hz or higher, and this condition continues for 2 seconds or more. 

• Engine speed is not higher than 800 r/min. 
Judgement Criteria 

• Closed throttle position switch has continued to be OFF. 


• Closed throttle position switch failed. ->i"> 

• Open or shorted closed throttle position switch 

circuit, or loose connector. . 

• Engine control module failed. » 

... '- >'-.;) 



Check the closed throttle position switch. 
(Refer to P.13A-282.) 



.OK 



Measure at the throttle position sensor connector A-63. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltaae„ between 3 and ground (Jqnition switch: ON) 
OK: 4 V or higher 

• Continuity between 4 and ground 
OK: Continuity 



OK 



Check the following con- 
nector: A-63 



I NG 



Repair 



| OK 



Check trouble symptom. 



NG 



Replace the ECM. 



NG 



Replace the throttle position sensor (TPS). 



Check the following con- 
nector: B-56 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between ECM and throttle position semsor 
connector. 



OK 



Replace the ECM. 



NG 
Repair 
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Code No. P0551 Power Steering Pressure Sensor Circuit 
Range/Performance 


Probable cause 


[Comment] 
Background 

• When the steering wheel is kept in the straight-forward position during driving, the power 
steering pressure switch will be momentarily turned off. 

• The enginecontrol module checks whetherthe powersteering pressure switch momentarily 
turns off during driving. 

Check Area 

» Oiyillc OUUIdl IL Lfcrl I IfJfcM cHUI G lb l\J U ^OU r) U\ I liyi IfcM . 

• Driving *1 and stopping '2 are repeated 10 times or more. 

"1 : Engine speed is 2,500 /min or higher, volumetric efficiency is 55% or higher, and this 

condition continues for 2 seconds or more. 
• 2: Engine speed is 600 r/min or lower. 

Judgement Criteria 

• Power steering pressure switch stays on without changing. 


• Power steering pressure switch failed. 

• Open or shorted power steering pressure 
switch circuit or loose connector. * 

• Engine control module failed' 

r 1 1 



Check the power steering pressure switch. (Refer to GROUP 37A 

- On-vehicle Service) 



NG 



I OK 



Measure at the power steering pressure switch connector A-49. 
» Disconnect the connector and measure at the harness side. 
• Voltage between 1 and ground 

(Ignition switch: ON) 

OK: Battery positive voltage 



\ 


OK 


NG 


Check the following con- 
nector: A-49 




OK 




Check trouble symptom. 





NG 



Repair 



NG 



I Replace the ECM. 



Replace 



Check the following cotf 
nector: A-32, B-54 



NG 



Repair 



I OK 



Check trouble symptom. 





f NG 


m 




Check the harness wire 

between ECM and power 
steering pressure switch 
connector. 






OK 




Replace the ECM. 





-»* Repair 



Code No. P0705 Transmission Range Sensor Circuit 
Malfunction (RPNDL Input) 


Probable cause 


[Comment] 
Background 

• When a malfunction of the park/neutral position switch is detected, the transaxle control 
module outputs a malfunction signal to the engine control module. 

Check Area, Judgement Criteria 

• Park/neutral position switch fail signal is input to the engine control module from the transaxle 

control module. 


• Park/neutral position switch failed 

• Open or shorted park/neutral position switch 
circuit, or loose connector. 

• Engine control module failed. 



| Check the TCM. (Refer to GROUP 23A- Troubleshooting.) | 



Code No. P1103 Turbocharger Waste Gate Actuator 
Malfunction <2.0L Engine (Turbo)> 


Probable cause 


[Comment] 
Background 

• The engine control module checks that the engine is not overcharged by always monitoring 
intake air volume. 

• The engine control module protects the engine by shutting off fuel when an overcharged 
condition is detected. 

Check Area 

• Engine coolant temperature is higher than 80°C(176°F) 
Judgement Criteria 

• Volumetric efficiency has continued to be not lower than 200% for 1.5 sec. 


• Turbocharger waste gate actuator failed. 

• Charging pressure control system failed. 

• Engine control module failed. 



Check the turbocharger supercharging. 
(Refer to GROUP 15 - On-vehicle Service.) 
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Code No. P1104 Turbocharger Waste Gate Solenoid 
Malfunction <2.0L Engine (Turbo)> 


Probable cause 


[Comment] 
Background 

• The engine control module checks current flows in the turbocharger waste gate solenoid 
drive circuit when the solenoid is ON and OFF. 

Check Area 

• Battery voltage is not lower than 10 V. 
Judgement Criteria 

• Solenoid coil surge voltage (system voltage +2 V) is not detected when the turbocharger 
waste gate solenoid is turned on/off. 


• Turbocharger waste gate solenoid failed. 

• OpenorshortedturbochargerwastegateSMte' 
noid circuit, or loos© CTiwiwfto*. * ; ' » ■ 

• Engine control module failed. "■ 



Check the turbocharger waste gate pressure solenoid. 
(Refer to GROUP 15 - On-vehicfe Service.)' 



NG 



OK 



Measure at the turbocharger waste gate pressure solenoid 
connector A-100. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 2 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-53. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 1 1 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



,OK 



Check the following con- 
nector: B-53 



NG 



Repair 



OK 



Check trouble symptom. 



[Replace the ECM. 



' Replace 



Checktheharness wire between MFI relay and solenoid valveconnector. 

Repair, if necessary. 



Check the following cc 
nector: A-l 00 



Repair 



,OK 



Check trouble symptom. 



NG 



Check the harness wire between ECM and solenoid valve connector. 

Repair, if necessary. '""*'' " " 



•*> t: • f 
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Code No. P1105 Fuel Pressure Solenoid Malfunction <2.0L 
Engine (Turbo)> 


Probable cause 

,» ,*..«*• 


[Comment] 

Background 

• The engine control module checks current flows in the fuel pressure solenoid drive circuit 
when the solenoid is on and off. 

Check Area 

• Battery voltage is not lower than 10 V. 
Judgement Criteria 

• Solenoid coil surge voltage (system voltage + 2 V) is not detected when the fuel pressure 
solenoid is turned on/off. 


• Fuel pressure solenoid failed. ^ , ''' 

• Open or shorted fuel pressure solenoid circuit, 
or loose connector 

• Engine control module failed. 

■>. j v 3*4 



Check the fuel pressure solenoid. (Refer to P.13A-287.) 



QK 



Measure at the fuel pressure solenoid connector A-79 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 1 and around (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-53. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 3 and ground (Ignition switch: ON) 
OK: Battery positive voltage 







NG _ „ , 
Repair 


Check the following con- 
nector: B-53 




OK 




Check trouble symptom. 




NG 


Replace the ECM. 



NG 



Replace 



ChecktheJ?arawsswahetwftflnMElJi8lav^ 
Repair, if necessary. - $> \ 



Check the following con- 
nector: A-79 



I OK 



Repair 



Check trouble symptom. 



NG 



Check the harness wire between ECM and solehdld valvS 'connector. 

Repair, W necessary. " ' 1 " ' 
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Code No. P1 400 Manifold Differential Pressure Sensor Circuit 
Malfunction 


~ I Probable cause " (, „ " -' a : 


[Comment] 

Background ^ 

• Thsmanifolddifferentialpressuresensordutputsavdtagew^^^ 

pressure in the intake manifold. 

• The engine control module checks whether the voltage output by manifold differential pres- 
sure sensor is within a specified range. 

Check Area, Judgement Criteria 

1. Check Area 

• 8 min or more have passed after the engine was started. 

[However, this is only when the engine coolant temperature is 0°C(32°F) or lower 
when the engine is started.] 

• Engine coolant temperature is not lower than 45°C(113°F). 

• Intake air temperature is not lower than 5°C(41°F). 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Volumetric efficiency is 30% - 55%. 

Judgement Criteria \ 

• Sensor output voltage has continued to be not lower than 4.6 V [corresponding to 

an absolute pressure of 118 kPa (17 psi) or higher] for 4 sec. 

or 

• Sensor output voltage has continued to be not higher than 0.1 V [corresponding to 
an absolute pressure of 2.4 kPa (0.3 psi) or lower] for 4 sec. 

2. Check Area 

• 8 min or more have passed after the engine Was Started. 

[However, this is only when the engine coolant temperature is 0°C (32° F) or lower " 
when the engine is started.] 

• Engine coolant temperature is not lower than 45°C(113°F). 

• Intake air temperature is not lower than 5°C(41°F). 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Volumetric efficiency is 30% or lower. 

Judgement Criteria , 

• Sensor output voltage is 4.2 V or higher for 4 seconds [absolute pressure is 108 
kPa (16 psi.) or more] 

1. Check Area 

• 8 min or more have passed after the engine was started. 

[However, this is only when the engine coolant temperature is 0°C(32°F) or lower 
when the engine is started.] 

• Engine coolant temperature is not lower than 45°C(113°F). 

• Intake air temperature is not lower than 5°C(41°F). 

• Barometric pressure is 76 kPa (1 1 psi.) or higher. 

• Volumetric efficiency is 70% or higher. 

Judgement Criteria 

• Sensor output voltage is 1 .8 V or lower for 4 seconds [absolute pressure is 46 kPa 
(6.7 psi.) or less] 


• Manifold differential pressure sensor fajtad, 

• Open or sfiorjed rflanijold different^ pressure 

serisor circuit, of To 6 s, e'',bphrtectQr.' 

• Engine control, module faii&f 

6 Stw; < 
3V ... . ,W" V ' 
'■ •'• * OB! ' ' i)Oi 
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Measure at the MDP sensor con- 
nector A-65. 

• Connecttheconnector(Usethe 

test harness: MB991348). 

• Voltage between 1 and ground 
(Engine: Idle) 

OK: 0.8-2.4 V 

• Voltage between 1 and ground 
OK: risesfrom0.8-2.4Vtem- 

porarily when the accel- 
eratorpedal isdepressed 
suddenly at idle. 



INQ 



OK 



Measure at the ECM connector 
B-56. 

• Connect the connector. 

• Voltage, between .73. and. ground! 
(Engine: Idle) 

OK: 0.8-2.4 V 



OK I NG 



Repair 



Cbask. the toJIowing connectoc: 
B-56 



OK 



Check trouble symptom. 



NG 



Replace the ECM. 



Measure at the MDP sensor con 
hector A-65. 

• Disconnect the connector, and 
measure at the harness side, 

• Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.8-5.2 V 

• Continuity between 2 and 
ground 

OK: Continuity 



•"lljNG „ 



OK 



Replace the MDP sensor. 



Check the harness wire between 
the ECM and the MDP sensor con- 
nector. Repair, if necessary. 



Check the following connector: 

B-56 



NG 



Repair 



Check the following connector: 
A-65 


NG 




OK 




Check trouble symptom. 






NG 


NG 


Check the harness wire between 
the ECM and the MDP sensor con- 
nector. 




J OK 







_Check trouble sympton 


| NG. 


Check the harness wire between - 
the ECM and the MDP sensor cdn- 
nector. 




OK 1 


Repair 




Replace the ECM. 


Repair 


■ 1 . . 



NG 



it 
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Code No. P1500 Generator FR Terminal Circuit Malfunction 


Probable cause 


[Comment] 
Background 

• When the generator field coil is controlled, the generator FR terminal inputs a signal to 
the engine control module. 

• The engine control module detects the generator output with the input signal, and controls 
the idle air control motor according to the generator output. 

Check Area 

• Engine speed is higher than 50 r/min. 
Judgement Criteria 

• Input voltage from the generator FR terminal has continued to be not lower than 4.5 V 
for 20 sec. 


• Open circuit in generator FR terminal circuit 

• Engine control module failed ' ' ' 

i 

,* ,j ' 



Measure at the generator connector A-03. 

• Connect the connector. 

• Voltage between 4 and ground 
Engine: Idle 

Radiator fan: stopped 

Headlight: off -> on 

Stop Lamp: off -» on 

Rear defogger switch: off -> on 

OK: 0.2-3.5 V, voltage drops 



OK 



NG 



Measure at the generator connector A-03. 

• Disconnect the connector, and measure at the harness side. 

• Voltage between 4 and ground (Ignition switch: ON) 
OK: 4.8-5.2 V 



NG 



I OK 



Check the following 

connector: A-03 



NG 



Repair 



IOK 



Check trouble symptom. 





Jng 






Check the harness wire 
between the ECM and the 
generator connector. 


-j NG 


— Repair 




r OK 






Replace the generator. 



Replace the ECM. 



Check the following 
connectors: A-32, B-54 



NG 



Repair 



IOK 



Check trouble symptom. 



NG 



Check the harness wire 
between the EOVTand'the 
generator connector. 



NG 



Repair 



OK 



Replace the ECM. 



Code No. P1600 Serial Communication Link Malfunction 
(with 4A/T) 


Probable cause 


[Comment] 
Background 

• The engine control module receives message signals from the transaxle control module 
via the communication line. 

• The engine control module monitors abnormalities in the message signals resulting from 
a broken communication line or transaxle control module problems. 

Check Area 

• 2 seconds or more have passed since starting was completed. 
Judgement Criteria 

• Abnormality in communication line (TCM to ECM) with transaxle control module (TCM). 

• Problem with transaxle control module (TCM). 


• Automatic transaxle control system failed 

• Open or short circuit in communication line 
between engine control module and transaxle 
control module, or poor connector contact 

• Transaxle control module failed. 

• Engine control module failed. 
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Check the following connectors: B-54, B-61 




NG 



Repair 



Check trouble symptom. 



NG 



Check the harness wire between the ECMand the transaxle control 
module connector. 



NG 



OK 



There is probably a problem in the automatic transaxle control 
system. Carry out automatic transaxle troubleshooting. 
(Refer to GROUP 23A- Troubleshooting) 



OK 



• Repair 



Replace the ECM. 



Code No. P1715 PG Assy Malfunction 


Probable cause 


[Comment] 
Background 

• The transaxle control module monitors the pulse signals of the pulse generators "A" and 
"B". 

• When the pulse generators "A" and "B"faile, the transaxle control module inputs the pulse 
generator failure signal to the engine control module. 

Check Area, Judgement Criteria 

• Pulse generator fail signal is input to the engine control module from the transaxle control 
module. 


• Pulse generator failed. 

• Engine control module failed. 





| Check the TCM. (Refer to GROUP 23A- Troubleshooting.) | 



Code No. P1750 Solenoid Assy Malfunction 


Probable cause 


[Comment] 
Background 

• The transaxle control module monitors the torque converter clutch solenoid, shift control 
solenoid and pressure control solenoid. 

• When some one of these solenoids has failed, the transaxle control module inputs these 
failure signals to the engine control module. 

Check Area, Judgement Criteria 

• Torque converter clutch solenoid, shift control solenoid or pressure control solenoid fail 
signal is input to the engine control module from the transaxle control module. 


• Converter clutch solenoid failed. 

• Shift control solenoid failed. 

• Pressure control solenoid failed. 

• Engine control module failed. 


Check the TCM. (Refer to GROUP 23A- Troubleshooting.) | 


Code No. P1791 Engine Coolant Temperature Level Input 
Circuit (to TCM) Malfunction 


Probable cause 


[Comment] 
Background 

• The transaxle control module uses the engine coolant temperature which is input from 
the engine control module to carry out shift control. 

• If no engine coolant temperature signal is input from the engine control module, the transaxle 
control module sends a trouble code to the engine control module. 

Check Area, Judgement Criteria 

• Transaxle control module (TCM) communication line trouble signal (engine coolant 
temperature signal is not being input from engine control module) is input to the engine 
control module (ECM). 


• Open or short circuit in communication line 
between engine control module and transaxle 
control module, or poor connector contact 

• Transaxle control module failed. 

• Engine control module failed. 
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Check ttie Wltewmg -ewrrretfturs: B-54, B-61 



NG 



lOK 



Check trouble symptom. 



I NG 



Check the harness wire between the ECM and the transaxle control 

module connector. 



| NG 



• Repair 



• Repair 



OK 



Replace the ECM. 



■3 



v., «■> 
fj; if* rwOI 

Oh ■ -i- 

r. '» 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 



13100880262 



Trouble symptom 


i ...... .. .Aya-v. 

inspection 
procedure , 

Nof 8?i ' 


Communication with 

bCdll lUUI lb lllipubbl 

ble. 


Communication with all systems is not possible. 


1 


Communication with ECM only is not possible. 




2 


Check engine/mal- 
function indicator 
lamp and related 
parts 


The check engine/malfunction indicator lamp does not illuminate right after 
the ignition switch is turned to the ON position. 


'3 


The check engine/malfunction indicator lamp remains illuminated and never 
goes out. '< ' 


A 
t 


Starting 


Cranks, won't start 


5 




Fires up and dies 


6 




Hard starting 


/ 






Ildling stability 
{[Improper idling) 


Unstable idle. (Rough idle, hunting) 


V 


8 


Idling stability 
(Improper idling) 


Idle speed is high. (Improper idle speed) ■ ' ! 


9 


Idle speed is low. (Improper idle speed) 


10 


Idling stability 
('Engine stalls) 


When the engine is cold, it stalls at idle (Die out) 


11 


When the engine becomes hot, it stalls at idle. (Die out) 


12 




The engine stalls when accelerating. (Pass out) 


13 




The engine stalls when decelerating. 


1 


4 


Driving 


Hesitation, sag or stumble 


15 




Acceleration shock 


16 




Deceleration shock 


17 




Poor acceleration 


18 




Surge 


19 




Knocking 


20 


Dieseling 




' J 21 




Too high CO and HC concentration when idling 


2 


2 


Generator output voltage is low (approx. 12.3V) 


23 I 


IM240 test failed 


Transient mass emission tailpipe test failed I 


24 




Purge flow test for evaporative canister failed 


25 | 




Pressure test for evaporative system failed 


26: 
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION) 



Items 


Symptom " 


Starting 


Won't start 


The starter is used to crank the engine, but there is no combustion within the 
cylinders, and the engine won't start. 




Fires up and dies 


There is combustion within the cylinders, but then the engine soon stalls; 




Hard starting 


Engine starts after cranking a while. 


Idling stability 


Hunting 


Engine speed doesn't remain constant; changes at idle. 




Rough idle 


Usually, a judgement can be based upon the movement of the tachometer 
pointer, and the vibration transmitted to the steering wheel, shift lever, body, 
etc. This is called rough idle. 




Incorrect idle 
speed 


The engine doesn't idle at the usual correct speed. 




Engine stall 
(Die out) 


The engine stalls when the foot is taken from the accelerator pedal, regardless 
of whether the vehicle is moving or not. , ": 




Cliyillc Mall 

(Pass out) 


— — 

The engine stalls when the accelerator pedal is depressed or while it is being 
used. " 5 ■■■■'<>'■ 


Driving 


Hesitation 
Sag 


"Hesitation" is the delay in response of the vehicle speed (engine speed) that 
occurs when the accelerator is depressed in order to, accelerate from the ; , 
speed at which the vehicle is now traveling, or a terflporary drop in vehicle? ' ; ; 
SDeed (enaine SDeed^ durina such acceleration " ' - ^ 
Serious hesitation is called "sag".(Refer to Fig.1) 




Poor acceleration 


Poor acceleration is inability to obtain an acceleration corresponding to the 
degree of throttle opening, even though acceleration is smooth, or the inabil- 
ity to reach maximum speed. >! w * ' 




Stumble 


Engine speed increase is delayed when the accelerator pedal is initially 
depressed for acceleration. (Refer to Fig.2) 




Shock 


The feeling of a comparatively large impact or vibration when the engine is 
accelerated or decelerated. 




Surge 


This is slight acceleration and deceleration feel usually at steady, light 
throttle cruise. Most notable under light loads. 




Knocking 


A sharp sound like a hammer striking the cylinder walls during driving and ; ' 
which adversely affects driving. 


•topping 


Run on ("Dieseling") 


The condition in which the engine continues to run after the ignition switch is 
turned to OFF. Also called "Dieseling". 



Fig.1 
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MFU2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 

INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. (Communica- 
tion with all systems is not possible.) 


Probable cause 


[Comment] 

The cause is probably a defect in the power supply system [including ground) for the on-board 
diagnostic test mode line. 


* Malfunction of the connector .■ 
. Malfunction of the harness wire 



Measure at the data link connector 
(16-pin.) B-38. 

• Voltage between 16 and ground 
OK: Battery positive voltage 



OK 



Measure at the data link connector 
(16-pin.) B-38. 

• Continuity between 4 and ground 
Continuity between 5 and ground 
pK: Continuity 



OK 



Replace the scan tool. 



NQ 



NG 



Check the following connectors: 

B-07, B-50, B-75 



Check trouble symptom. 



NG 



Check the harness wire between ihe 
power supply and data link connector 
(16-pin.). Repair, if necessary. 



Check the harness wire between the 
data link connector (16-pin.) and 
ground. Repair, if necessary. 



INSPECTION PROCEDURE 2 



Scan tool communication with ECM is not possible. 


Probable cause 


[Comment] 

One of the following causes may be suspected. 

• No power supply to ECM 

• Defective ground circuit of ECM 

• Defective ECM 

• Improper communication line between ECM and scan tool 


• Malfunction of ECM power supply circuit 

• Malfunction of the ECM " 

• Open circuit between ECM and data link con- 
nector 



Check the following connectors: B-08, 8-55, B-63 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between ECM and data link connector. 



OK 



Check the power supply and ignition switch-IG system. 
(Refer to P.13A-220, INSPECTION" PROCEDURE 27.) 



NG 



Repair 
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INSPECTION PROCEDURE 3 



Tho fhofk onnino/malfi 1 nation inHioatni' lamn Hnoc nnt if Ii i mi— 

IMG wllCwIV CI lull ItJ/ 1 1 IdllUI 1 wllUI 1 IMUIlrdlUI IdlllLr UwUo I1UI IIIUH1I 

nate right after the ignition switch is turned to the, ON position. 


riUDat/ie cause 


[Comment] 

The ECM causes the check engine/malfunction indicator lamp to illuminate for five seconds 
immediately after the ignition switch is turned to ON. 

If the check engine/malfunction indicator lamp does not illuminate immediately after the ignition 
switch is turned to ON, one of the malfunctions listed at right has probably occurred. 


• Burnt-out bulb* " ""' ' 

• Defective Check engine/malfunction indicator 
lamp circuit 

• Malfunction 0 f the ECM 



SCAN TOOL Date list 

16 ECM power supply voltage (Refer to P.13A-238.) 



NG 



OK 



Measure at the ECM connector B-54. 

• Disconnect the connector, and measure at the harness 
side. 

• Ground the terminal No. 36. (Ignition switch: ON) 
OK: The check engine/malfunction indicator lamp 

illuminates. 



OK 



NG 



Check a burnt-out bulb. 



NG 



Replace 



OK 



Measure at the combination meter connector C-06. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltage between 10 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Check the following connectors: C-04, Or06, C-22 



NG 



OK 



| Check trouble symptom. 



NG 



Check the harness wire between combination meter and 
ECM connector. Repair, if necessary. 



Check the power supply arid ignitiori switch-IG system., 
(Refer to P.13A-220, INSPECTION PROCEDURE 27.) , 



Check the following con- 
nector: B-54 



NG 



OK 



Check trouble symptom. 



NG 



Replace the ECM. 



Check the check engine/malfunction indicator lamp power supply 

circuit. Repair, if necessary. H '*"•*« 



Repair 



. ,0 
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INSPECTION PROCEDURE 4 



The check engine/malfunction indicator lamp remains illumi- 
nated and never goes out. 


Probable cause ' >- ' 


[Comment] 

In cases such as the above, the cause is probably that the ECM is detecting a problem in a 
sensor or actuator, or that one of the malfunctions listed at right has occurred. 


• Short-circuit between thi check en^ne/mal- 
function indicator lamp and ECM *' : 

• Malfunction of the ECM 



SCAN TOOL DTC 




Are diagnostic trouble codes output? 




r NO 



YES 



Measure at the combination meter connector C-04. 

• Disconnect the connector, and measure at the harness 
side. 

• Disconnect the ECM connector. 

• Continuity between 51 and ground 
OK: No continuity 



NG 



OK 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. | 



Check the harness wire between-combination meter and ECM connec- 
tor. Repair, if necessary. . , 



Replace the ECM. 



INSPECTION PROCEDURE 5 



Cranks, won't start 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the spark plugs are fouled defective, or 

that the supply of fuel to the combustion chamber is defective. 

In addition, foreign materials (water, kerosene, etc.) may be mixed with the fuel. 


• Malfunction of the ignition system 

• Malfunction of the fuel pump system 

• Malfunction of the injector system 

• Malfunction of the ECM 

• Foreign materials in fuel 



Check battery positive voltage when cranking. 
OK: 8 V or hiaher 



^OK 



Scan tool: Inspection when no initial combustion occurs. 
(Refer to P.13A-227, INSPECTION PROCEDURE 36.) 



OK 



Can any sound be heard from the injectors when cranking? 
(Refer to P.13A-284.) 

Yes 



Ignition system: Inspection when no initial combustion oc- 
curs. (RefertoP.13A-228, INSPECTION PROCEDURE 
37.) 



OK 



NG 



Check the battery. (Refer to GROUP 54 -Battery.) 



INo 



Check theinjectorcircuitmalfunction(RefertoP.13A-173JNSPECTION 

PROCEDURE FOR DIAGNOSTIC 'TROUBLE CODES P0201.P0202' 
P0203, P0204.) 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check if the injectors are clogged. 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 
» Check the compression pressure. 
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INSPECTION PROCEDURE 6 



Fires up and dies. 


Probable cause ** 


[Comment] 

In such cases as the above, the cause is probably that the spark plugs are generating sparks 
but the sparks are weak, or the initial mixture for starting is not appropriate. 


• Malfunction of the ignition system 

• Malfunction of the injector system 

• Foreign materials in fuel 

• Poor compression 

• Malfunction of the ECM 



Check battery positive voltage when cranking. 
OK: 8 V or higher 



NG 



OK 



Scan tool: Inspection when incomplete combustion occurs. 
(Refer to P.13A-228, INSPECTION PROCEDURE 38.) 



OK 



Can any sound be heard from the injectors when cranking? 
(Refer to P.13A-284.) 



No 



Yes 



Is starting good if the engine is cranked with the accelerator 
pedal slightly depressed? 



Yes 



No 



Check the ignition timing when cranking. 
OK: 5°BTDC±3° 



NG 



OK 



Check the battery. (Refer to GROUP 54-Battery.) 



Checktheinjectorcircuitmalfunction(RefertoP.13A-V73, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODES P0201 , P0202, 
P0203, P0204.) 



Check idle air control motor 
for operation sound. <2.0L 
Engine (Turbo)> (Refer to 
P.13A-285) 

(Check idle air control motor 
for operation sound <2.4L En- 
gines (Refer to P.13A-287) 



NG 



Check the idle control syS- 
tem malfunction (Refer to 
P.13A-188, INSPECTION . 
PROCEDURE FOR DIAG- ' 
NOSTIC TROUBLE CODE 
P0505.) '!* 



OK 



in, 



QTOwr 1 ttfre? throttle- vahre 
area. 

(Refer to P.13A-262.) 
Check and adjust the 
fixed SAS. 
(Refer to P.13A-265) 



Check that the crankshaft position sensor and timing belt cover are 
installed property. 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check if the injectors are clogged. 

• Check the compression pressure. 

• Check fuel lines for clogging. 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 
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INSPECTION PROCEDURE 7 



Hard starting 


Probable cause „ . 


[Comment] 

In cases such as the atrove, The cause is T^obabty that the sparfc is weak and "ignifforr fs difficult 
the initial mixture for starting is not appropriate, or sufficient compression pressure is not being 
obtained. 


• Malfunction of the ignition system 

• Malfunction of the injector system 

• Inappropriate gasoline use 

• Poor compression 



Check battery positive voltage when cranking 

OK: 8 V or higher 



NG 



Check the battery. (Refer to GROUP 54 -Battery) 



OK 



Scan tool: Inspection when incomplete combustion occurs. 
(Refer to P.13A-228, INSPECTION PROCEDURE 38.) 




w OK 


No w 




Can any sound be heard from the injectors when cranking? 
(Refer to P.13A-284.) 


Checkthe injector circuit malfunction (Referto P.1 3A-1 73, INSPECTION 

PROCEDURE FOR DIAGNOSTIC TROUBLE CODES P0201.P0202, 
P0203, P0204.) 




Yes 








Check the ignition timing when cranking. 
OK: 5°BTDC±3° 




Check that the crankshaft position sensor and timing belt cover are 
installed properly. 



.OK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check if the injectors are clogged. 

• Check the compression pressure. 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 
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| Unstable iidle(Rough idle, hunting) 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the ignition system, air/fuel mixture, idle 
air control motor or compression pressure is defective. 

Because the range of possible causes is broad, inspection is narrowed down to simple items. 


• Malfunction of the ignition system"' " 

• Malfunction of air-fuel ratio control system 

• Malfunction of the IAC system 

• Malfunction of the evaporative emission 
purge solenoid system- 

• Poor compression 

• Drawing air into _exhaust^svstem 

• Malfunction of WtEGti sc^id;system 4 : 



Were the battery terminals disconnected recently ? 


YES 


After warming-up, let the engine run at idle for 10 minutes.' 




r NO 




* ■ " s !• - "I'M .li'&p: 


SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES.. . ; ' ~ 




( NO 


YES fc 


(.■■"•i-A'-'.?:": :r> wWi) 


Does idle speed fluctuate excessively ? 


Inspection when hunting occurs. 

(Refer to P.13A-228, INSPECTION' PROCEDURE 39.)' 


NO 



Check, the idle air control motor for operation sound' <2.0L 
Engine (Turbo)>. (Refer to P.13A-285.) Check the idle air 
control motor for operatfon sound <2.4L engines. (Refer 
to P.13A-287) 



Checktheinjectorforoperation sound. (RefertoP.13A-284.) 



♦ 



NG 



NG 



Check the idle control system malfunction (Refer to P.13A-f88, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE 
CODE P0505.) 



r. f 



Check the injectorcircuitmalfunction(RefertoP.i 3A-1 73, INSPECTION . 

PROCEDURE FOR DIAGNOSTIC TROUBLE-CODES P0201.P0202, 
P0203, P0204.) 



Scan tool: Inspection when idle speed is unstable. 
(Refer to P.13A-229, INSPECTION PROCEDURE 40.) 








( OK 


NG fc 




Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP 11A- On-vehicle Service.) 
Check the ignition timing. <2.4L Engine> 
(Refer to GROUP 11E- On-vehicle Service.) 


Check that the crankshaft position sensor and timing belt cover are 
installed properly. 










OK 







SCAN TOOL Actuator test 

10EGR solenoid (Refer to P.13A-244.) 



NG 



OK 



Check the exhaust gas recirculation solenoid malfunction. 

(Refer to P.13A-180, INSPECTION PROCEDURE FOR DIAGNOSTIC 

TROUBLE CODE P0403.) 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the purge control System. 

• Check the compression pressure. 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 

• Check the EGR system. 
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Idle speed is high. (Improper idle speed) 


Probable cause 


[Comment] 

In such cases as the above, the cause is probably that the intake air volume during idle is too 
great. 


• Malfunction of the IAC motor system ' 

• Malfunction of the throttle body 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES r 


Refer to P.13A-159, INSPECTION CHART FOR DfAGNOSTIC 

I nUUDLt UUUto. 








NG 




Check the idle air control motor for operation sound <2.0L 
Engine (Turbo)>. (Refer to P.13A-285.) 
Check the idle air control motor for operation sound <2.4L 
Engine>. (Refer to P.13A-287) 


Check the idle control system malfunction (Refer toP.13A-188, 

INRPFHTION PROnFnURF FDR DIAfiNOSTir, TROURI F CODF 
P0505.) 










OK 


NG 


SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 


Check the closed throttle position switch System. " '•• ' : 1 " ' 
(Refer to P.13A-190, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) 






OK 






SCAN TOOL Data list 

21 Engine coolanttemperature sensor (Referto P. 1 3A-238 .) 


Check the engine coolant' temperature circuit malfunction-. (RefeV to 
P.13A-165, INSPECTION procedure FOR DfAGNOSTIC 
TROUBLE CODES P0115.) 






OK 








SCAN TOOL Data list 

28 A/C switch (Refer to P.13A-238.) 


TNva 


Check the AC switch and A/C compressor clutch relay system.(Refer 
to P.13A-224, INSPECTION PROCEDURE 32.) 





OK 



Adjust the basic idle speed. (Refer to P.13A-266.) 

i 

Check trouble symptom. 

N G 

Clean the throttle valve area. (Refer to P.13A-262.) 



I Check and adiust the fixed S AS. (Refer to P.13A-265.)! 
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INSPECTION PROCEDURE 10 



Idle speed is low. (Improper idle speed) 


"Probable cause " " :X "' 


[Commentj 

In cases such as the above, the cause is probably that the intake air volume during idling is too 
small. 


• Malfunction of the IAC system r 
. Malfunction 0 f the throttle body 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC" 

TROUBLE CODES. <-, \m-r-,? «i« 




r NO 






Check the idle air control motor for operation sound <2.0L 
Engine (Turbo)>. (Refer to P.13A-285.) 
Check the idle air control motor for operation sound <2.4L 
Engines-. (Refer to P.13A-287) 


NG 


Check the idle control system malfunction" (Refer to P.13A-188, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0505.) ' rf: ' 



OK 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 


NG 


Check the closed throttle position switch system. 

(Refer to P.13A-190.INSPECTION PROCEDURE FOR DIAGNOSTIC 

TROUBLE CODE P0510.) r * ; " ' ' - 




iOK 






SCAN TOOL Data list 

21 Enginecoolanttemperaturesensor(Referto P.1 3A-238.) 




Check the engine coolant temperature circuit malfunction. (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P01 15.) 






OK 








SCAN TOOL Data list 

29 Park/neutral position switch (Refer to P.13A-238.) 




Check the ignition switch-ST and park/neutral position switch system. 
(Refer to P.13A-223, INSPECTION PROCEDURE 31.) " , s - 



OK 



Adjust the basic idle speed. (Refer to P.13A-266.) 



Check trouble symptom. 

|ng 

Clean the throttle valve area. (Refer to P.1 3A-262.) 

I 

Check and adjust the fixed SAS. (Refer to P.13A-265.) 
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When the engine is cold, it stalls at idle. (Die out) 


Probable cause 


[Comment] 

In such cases as the above, the cause is probably that the air/fuel mixture is inappropriate when 
the engine is cold, or that the intake air volume is insufficient. 


• Malfunction of the IAC system 

. Malfunction of the throttle body 

• Malfunction of the injector system 

• Malfunction of the ignition system 



Were the battery terminals disconnected recently ? 



YES 



NO 



SCAN TOOL DTC 

Are diagnostic trouble codes output? 



YES 



NO 



Does the engine stall right after the accelerator pedal is 
released ? 

LZ 



YES 



Is engine-idling stable after the warming-up ? 



] NO 



YES 



Check the idle air control motor for operation sound <2.0L 
Engine (Turbo)>. (Refer to P.13A-285.) 
Check the idle air control motor for operation sound <2.4L 
Engine>. (Refer to P.13A-287) 



NG 



OK 



Checktheinjectorforoperation sound. (RefertoP,13A-284.) 



|NG 



OK 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 



OK 



SCAN TOOL Data list 

21 Enginecoolanttemperaturesensor (Referto P. 13A-238.) 



NG 



OK 



Check the fuel pressure. (Refer to P.13A-268.) 

TOK 



After warming-up, let the engine run at idling for 10 minutes. 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. "' 



Clean the throttle valve area. 
(Refer to P.13A-262) 



Check and adjust the flxed 
SAS. (Refer to P.13A-265) 



Check an unstable idle (Rough idle, hunting). 
(Refer to P.13A-206, INSPECTION 1 PROCEDURE 8.) 



Check the idle control system malfunction ((Refer to P.13A-188, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0505.> 



Checkthe injectorcircuit malfunction (Referto P.1 3A-173, INSPECTION 

PROCEDURE FOR DIAGNOSTIC TROUBLE CODES P0201,P0202, 
P0203, P0204.) 



Check the closed throttle position switch system. 
(RefertoP.13A-190, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P0510.) 



Check the engine coolant temperature circuit malfunction. (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P0115.) . ' 



Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP fllA — Qn-vehicI© Service.)) 
Check the ignition tijn^.<2^4LEEiigijirae>> 
(Refer to GROUP 11 E - On-vehicle Service.) 


NG ^ 


Check that the crankshaft position sensor and timing belt cover are 
installed properly. 









OK 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the compression pressure. 

• Check the engine oil viscosity. 
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INSPECTION PROCEDURE 12 



When the engine is hot, it stalls at idle. (Die out) 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that ignition system, air/fuel mixture, idle air 
control motor or compression pressure is defective. u 
In addition, if the engine suddenly stalls, the cause may also be a defective connector contact. 

• 


• Malfunction of the ignition system ' 

• Malfunction of air-fuel ratio control system 

• Malfunction of the IAC system ' 

• Drawing air into intake system 
Improper connector contact " 



Were the battery terminals disconnected recently ? 



YES 



NO 



SCAN TOOL DTC 

Are diagnostic trouble codes output? 



YES 



NO 



Check the idle air control motor for operation sound <2.0L 
Engine (Turbo)>. (Refer to P.13A-285.) 
Check the idle air control motor for operation sound <2.4L 
Engine>. (Refer to P.13A-287) 

I OK 



INQ 



After warming-up, let the engine run at idling for 10 minutes. 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODES. 



Check the idle control system malfunction (Refer to P.13A-181I, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0505.) 



iNG 

Checktheinjectorforoperati ionsound.(RefertoP.13A-284.) » 


Checkthe injectorcircuit malfunction (Referto P.13A-1 73. INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODES P0201 , P0202, 
P0203, P0204.) 




OK 



Does the engine stall right after the accelerator pedal is 
released ? 



NO 



Does the engine stall easily again ? 



YES 



Scan tool: Inspection when engine stalls when the engine 
is warm and idling (Referto P.13A-230, INSPECTION PRO- 
CEDURE 41.) 



OK 



YES 



NO 



Check the ignition timing. <2.0L Engine (Turbo}> 
(Refer to GROUP 11 A - On-vehicle Service.) 
Check the ignition timing. <2.4L Engine> 
(Refer to GROUP 11 E — On-vehicle Service.) 

Tok 



ING 



Clean the throttle valve area. 
(Refer to P.13A-262) 



Check and adjust the fixed 
SAS. (Refer to P.13A-26j>) 



While carrying out an intermittent malfunction simulation test (Refer 
to GROUP 00 - How to Cope with Intermittent Malfunctions, check 
for sudden changes in the signals shown below. " 

• Crankshaft position sensor • Primary and secondary igni- 
signal tion signal 

• Volumeairflowsensorsignal • Fuel pump drive signal 

• Injector drive signal • ECM power supply voltage 



Check that the crankshaft position sensor and timing belt cover are 
installed properly. 



Check the following items. 


-> 






• Check the ignition coil, spark plugs, spark plug cables. 








• Check if the injectors are clogged. 


'i 






• Check the compression pressure. 








• Check if foreign materials (water, alcohol, etc.) got into fuel. 
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The engine stalls when accelerating. (Pass out) 


Probable cause <r - 


[Comment] 

In cases such as the above, the cause is probably misfiring due to a weak spark, or an inap- 
propriate air/fuel mixture when the accelerator pedal is depressed. 


• Drawing air into intake system 

• Malfunction of the, ignition system - 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 





N O 



Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check if air was drawn into the intake system. 

Broken intake manifold gasket 
Broken or disconnected vacuum hose 
Improper operation of the PCV valve 
Broken air intake hose 



INSPECTION PROCEDURE 14 



The engine stalls when decelerating. 


I ■ .,■ ■■ m . 

Probable cause 




[Comment] 


• Malfunction of the IAC system 




In cases such as the above, the cause is probably that the intake air volume is insufficient due 






to a defective idle air control motor system. 


*■" 't- 





were the battery terminals disconnected recently ? 


YES 


After warming-up, let the engine run at-idling for 10 minutes.. 




( NO 


YES j 




SCAN TOOL DTC 

Are diagnostic trouble codes output? 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC: 
TROUBLE CODES. .„ „ •, , 





NO 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 



OK 



SCAN TOOL Data list 

14 Throttle position sensor (Refer to P.13A-238.) 



OK 



NG 



NG 



Check the closed throttle position switch system. / : V 
(Refer to P.13A-190, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) 



Check the throttle position circuit malfunction (Refer to P.T3A-166, IN- 
SPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0120.) 



SCAN TOOL Data list 

45 Idle air control motor position <2.0L Engine (Turbo)> 
55 Idle air control valve position sensor <2,4L Engine> 
• Is the idle speed control motor position drops to 0-2 
steps when decelerating (engine rpm less than 1 ,000)? 



NO 



YES 



Check the vehicle speed sensor malfunction (Refer to P;13A-187,IN* 
SPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0500.) , j.: 



Check the following items.' 

• Check the ignition coil, spark plugs, spark plug cables. 

• Clean the throttle valve area. 

» Check and adjust the fixed SAS. 
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Mocitsitinn can nr ctiimHIo 




[Comment] 

In cases such as the above, the cause is probably that ignition system, air/fuel mixture or com- 
pression pressure is defective. 


• Malfunction of the ignition system 

a Malfunction 0 f air-fuel ratio control system 

• Malfunction of the fuel supply system 

• Malfunction of the EGR solenoid system 

• Poor compression 

• Malfunction of the turbocharger, system 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


l YES 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 






r NO 


NG 




Check the injectors for operation setffM 1 .- 
(Refer to P.13A-284.) 


Check the injector circuit malfunction (Refer to P. 1 3A-1 73, INSPEC- 
TION PROCEDURE FOR DIAGNOSTIC TROUBLECODESPCEOI , 
P0202, P0203, P0204.) 






OK 












Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP 11 A- On-vehicle Service.) 
Check the ignition timing. <2.4LEngine> 
(Refer to GROUP 11 E- On-vehicle Service.) 


NG m 


Check that the crankshaft position sensor and timing belt cover are 
installed properly. 




- -« 



I OK 



Scan Tool: Inspection when hesitation, sag, stumble or poor 
acceleration occurs. (Refer to P.13A-231, INSPECTION 
| PROCEDURE 42.) 

OK 



Check the fuel pressure. (Refer to P.13A-268.) 

| OK 

Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check supercharging pressure. 

• Check intake charge pressure control system. 

• Check rotating resistance of turbocharger turbine wheel. (Does the wheel rotate smoothly?) 

• Check the EGR system. 

• Check the compression pressure. 

• Check the fuel filter or fuel line for clogging. 



INSPECTION PROCEDURE 16 



Acceleration shock 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably that there is an ignition leak accompanying 
the increase in the spark plug demand voltage during acceleration. 


• Malfunction of the ignition system 




YES , 






SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. " ; 












Check the following items. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check for occurrence of ignition leak. 
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Deceleration shock 


Probable cause | 


[Comment] 

Malfunction of the IAC system is suspected. 


• Malfunction of the IAC system 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 



NO 



Check the idle air control motor for operation sound <2.0L 
Engine (TurbO)>. (Refer to P.13A-285.) 
Check the idle air control motor for operation sound <2.4L 
Engine>. (Refer to P.13A-287) 



NG 



SCAN TOOL Data list 

14 Throttle position sensor (Refer to P.13A-238.) 



NG 



OK 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 



NG 



OK 



Clean the throttle valve area. (Refer to P.13A-262.) 



Refer to P.13A-159, 
TROUBLE CODES. 



INSPECTION CHART FOR DIAGNOSTIC 



Check the idle control system malfunction (Refer to P.13A-188, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0505.) 



Check the throttle position circuit malfunction (Refer to P.13A-166.IN- 
SPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P01 20.) 



Check closed throttle position switch system. 
(Refer to P. 13A-1 90, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) 



INSPECTION PROCEDURE 18 



I Poor acceleration 


Probable cause 1 


[Comment] 

Defective ignition system, abnormal air-fuel ratio, poor compression pressure, etc. are sus- 
pected. 


• Malfunction of the Ignition system 

• Malfunction of air-fuel ratio control system 

• Malfunction of the fuel supply system 

• Poor acceleration , 

• Clogged exhaust system 

• Malfunction 'of turbocharger system , . 




YES 




SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 




r NO 


NG ^ 




Check the injectors for operation sound. 
(Refer to P.13A-284.) 


Check the injector circuit malfunction (Referto P. 1 3A-1 73, INSPECTION 

PROCEDURE FOR DIAGNOSTIC TROUBLE CODESP020J,P0202 j 
P0203, P0204.) 




OK 








Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP 11 A - On-vehicle Service.) 
Check the ignition timing. <2.4L Engine> 
(Refer to GROUP 11E- On-vehicle Service.) 




Check that the crankshaft position sensor and timing belt cover are 
installed properly. , , 






{OK 





Scan tool: Inspection when hesitation, sag, stumble or poor I 
acceleration occur. (Refer to P.13A-231, INSPECTION 
PROCEDURE 42.) I 



OK 

Check the fuel pressure. (Refer to P.13A-268.) 



| OK 



Check the following items. 




• Check the ignition coil, spark plugs, spark plug cables. 


• Check supercharging pressure. 




• Check intake charge pressure control system. 


• Check rotating resistance of turbocharger turbine wheel. (Does the wheel rotate smoothly?) 


• Check the compression pressure. 




• Check the fuel filter or fuel line for clogging. 


• Broken air intake hose 




• Clogged air cleaner 




• Cloqqed exhaust system 
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Surge 


Probable cause 

i 


[Comment] 

Defective ignition system, abnormal air-fuel ratio.etc. are suspected. 


• Malfunction of the ignition system ' 

• Malfunction of air-fuel' 'ratio 'control system 

• Malfunction of the EGR solenoid system 



■A, '• 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


YES 


Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 




r NO 


NG w 


!■:■) . 'iC 


Check the injectors for operation sound. 
(Refer to P.13A-284.) 


Check the injector circuit malfunction (Referto P.13A-1 73, INSPECTION 
PROCEDURE FOR DIAGNOSTIC TROUBLE CODES P0201 , P0202, 
P0203, P0204.) ' r"'"" 




OK 




i ' * 
— Mrs 




Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP 11A- Ornvehicte Service.) 
Check the iigriifion timing. <2.4L Bngime> 
(Refer to GROUP 1 1 E - annotate Servfes,)) 




Check that the crankshaft cosition sensor and timing belt cover are 
installed properly. 






1 OK 





Scan Tool: Inspection when surge occurs. 

(Refer to P.13A-232, INSPECTION PROCEDURE 43.) 



OK 



Check the fuel pressure. (Refer to P.13A-268.) 



OK 


. ,-• ■ ..." 1 ' - f 




Check the following items. 




.i . ■■■ , — r*h 


• Check the ignition coil, spark plugs, spark plug cables. 






• Check the EGR system. 






• Check the turbocharaer waste aate actuator. 







INSPECTION PROCEDURE 20 



Knocking 






Probable cause 


[Comment] 

In cases such as the above, the cause is probably that the detonation control is defective or the 
heat value of the spark plug is inappropriate. 


• Defective, knock sensor , ■ 

• Inappropriate heat value of the spar* -plug 




YES 




. 1 '• 1 i » 


SCAN TOOL DTC 

Are diagnostic trouble codes output ? 


Refer to P.13A-159, 
TROUBLE CODES. 


INSPECTION CHART FOR' 'DIAGNOSTIC " 




NO 









Does knocking occur when driving with the sensor discon- 
nected? 

At this time, use the scan tool to check if the timing is 
retarded compared to when the knock sensor connector 
is connected. 


NO m 


Check the knock sensor 1 circuit malfunction (Refer WP-ISA-ITSi 
INSPECTION PROCEDURE FOR DIAGNOSTIC 'TROUBLE CODE' 

P0325) " 









YES 



Check the following items. 

• Spark plugs heat range 

• Check if foreign materials (water, alcohol, etc.) got into fuel. 



INSPECTION PROCEDURE 21 



Dieseling 


Probable cause 


[Comment] 

Fuel leakage from injectors is suspected. 


• Fuel leakage from injectors '<> 



Check the injectors for fuel leakage. 
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Too high CO and HC concentration when idling 


Probable cause 


[Comment] 

Abnormal air-fuel ratio is suspected. 


• Malfunction of the air-fuel ratio control system. 

• Deteriorated catalyst 



SCAN TOOL DTC 

Are diagnostic trouble codes output ? 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODES. 



NO 

» 






Check the ignition timing. <2.0L Engine (Turbo)> 
(Refer to GROUP 11 A— On-vehicle Service.) 
Check the ignition timing. <2.4L Engine> 
(Refer to GROUP 11 E- On-vehicle Service.) 


NG 


Check that the crankshaft position sensor and timing belt cover are 
installed properly. 






OK 




SCAN TOOL Data list 

21 Engine coolant temperature sensor. 

(Refer to P.13A-238.) 


NU 


Check the engine coolant temperature circuit malfunction. (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P01T5.) 





OK 



SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to P.13A-238.) 



NG 



OK 



Check the intake air temperature circuit malfunction; (Refer to 
P.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110.) j ?. 



SCAN TOOL Data list 

25 Barometric pressure sensor (Refer to P.13A-238.) 



NG 



OK 



Check the barometric pressure circuit malfunction. (RefertoP.13A-t63; 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0105.) 



SCAN TOOL Data list — 
59 Heated oxygen sensor (rear) (Refer to P.13A-238.) 

• Transaxle : 2nd gear <M/T>, 

L ranae <A/T> 

• Driving with the throttle wide open 

OK: 600-1,000 mV 



| OK 



NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 2). (Refer 
toP.13A-170, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0136.) 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: 600- 1 ,000 mV when racing suddenly 



NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 1). 
(RefertoP.13A-168, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0130.) 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: ReDeat 0-400 mV and 600-1.000 mV 
alternately when idling. 



NG 



OK 



Replace the heated oxygen 
sensor (front). 



Check trouble symptom. 



Check the fuel pressure. (Refer to P.13A-268.) 



| OK 



NG 



Check the following items. 

• Check the injectors for operation sound. 

• Check the injectors for fuel leakage. 

• Check the ignition coil, spark plugs, spark plug cables. 

• Check the compression pressure. 

• Check the positive crankcase ventilation system. 

• Check the evaporative emission control system. 

. Check the EGR system. 



Check trouble symptom. 



NG 



Replace the three-way catalytic converter. 
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Generator output voltage is low (approx. 12.3V) 


Probable cause ' ^ 


[Comment] 

The cause may be a malfunction of the generator or one of the problems listed at right. 


: 

• Malfunction of charging system. " Tl 

• Short circuit in harness between generator 
G t e r m i n a I ECM. 

• Malfunction of the ECM. 



Measure at the generator connector A-03. 

• Connect the connector. 

• Voltage between 1 and ground 
Engine: idle 

Radiator fan: stopped 

Headlight: off -* on 

Stop lamp: off -► on 

Rear defogger switch: off -* on 

OK: 0.2 - 3.5 V, Voltage drops 



OK 



NG 



Measure at the generator connector A-03. 

• Disconnect the connector and measure at the harness side. 

• Disconnect the ECM connector. 

• Continuity between 1 and ground. 
OK: No continuity 



OK 



OK 



Check the following con- 
nector: A-32, B-54 



NG 



Repair 



I OK 



Check the harness wire between generator and ECM connector. 
Repair, if necessary. 



Check the generator. 



Check the following con- 
nectors: A-03, A-32, B-54 



NG 



I OK 



Check trouble symptom. 



JC'G-i aAOS 
r >5Uh H 3 



',V ..CO'? 



Repair 





( NG 


NG 


Check the harness wire 
between generator and 
ECM connector. 




OK 




Replace the ECM. 





Repair 
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Transient, mass emission tailpipe test IM240 test failed 


Probable cause l 


[Comment] 

The test is failed if the air/fuel ratio is not controlled to the theoretical air/fuel ratio by means of 
the feedback control from the oxygen sensor signal, if the EGR flow volume is insufficient, or if 
the catalyst has deteriorated. 


• Malfunction of the air-fuel ratio control system 

• Malfunction of the EGR system 

• Deteriorated catalyst 



NOTE 

If the temperature of the three-way catalyst is low when the exhaust gas is tested, the three-way catalyst 
cannot effectively clean the exhaust. Accordingly, the engine needs to be sufficiently warmed up before 
the exhaust gas is tested, and the gas should then be tested immediately. 
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Has the engine warmed up sufficiently when the exhaust gas is 
tested? (Check with owner.) 



No 



Let the engine warm up sufficiently before testing the exhaust gas. 



I Yes 



Check all vacuum hoses and connectors. 
Check electrical wires and connectors for obvious problems. 
Check the exhaust system for missing or 



NG 



Repair 





Yes 




Does the vehicle fail any drivability test items? 


Refer to P.13A-1 99, INSPECTION CHART FOR TROUBLE SYMP- 
TOMS. :.,;'/ 


I No 



DTC 



Yes 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 

TROUBLE CODE. 



I No 



Check the ignition timing <2.0L Engine (Turbo)>. 
11A- 

Check the ignition timing <2.4L Engine>. 
(Refer to GROUP HA- 



NG 



Check that the crankshaft position sensor and timing belt cover 
are installed properly. 



I OK 






SCAN TOOL Data list 

21 Engine coolant temperature sensor 

(Refer to P. 13A-238) 


1 NG 


Check the engine coolant temperature sensor circuit malfunction. 
(Referto P. 1 3A-1 65, INSPECTION PROCEDURE FOR DIAGNOS- 
P0115) 




|OK 


NG 




SCAN TOOL Data list 

P.13A-238) 


Check the intake air temperature sensor circuit malfunction. (Refer 
toP.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110) 




OK 

♦ 




NG 




SCAN TOOL Data list 

25 Barometric pressure sensor (Refer to P.13A-238) 


Check the barometric pressure sensor circuit malfunction. (Refer 
to P.13A-163, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0105) 




I OK 

N 




G 




SCAN TOOL Data list 

59 Heated oxygen sensor (rear)' (Refer to P.13A-238) 
• Transaxle: 2nd gear <M/T>, L range <A/T> 


Check the oxygen sensor circuit malfunction (bank 1 sensor 2). 
(Referto P. 1 3A-1 70, 1 NSPECTION PROCEDURE FOR DIAGNOS- 
TIC TROUBLE CODE P0136) 




• Drive with wide open throttle 
OK: 600 - 1 0 0 0 mV 






| OK 


NG 




SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238) 
OK: 600 - 1000 mV when racing suddenly 


Check the oxygen sensor circuit malfunction (bank 1 sensor 1). 
(Referto P. 1 3A-1 68, 1 NSPECTION PROCEDURE FOR DIAGNOS- 
TIC TROUBLE CODE P0130) 





OK 



tJUAW IUUL Uala list 

11 Heated oxygen sensor (front) (Refer to P.13A-238) 
OK: 0 - 400 mV and 600 - 1 000 mV alternately when idling 
and 2500 r/min 



Check the EGR system. (Refer to GROUP 17 - Emission Control 
System) 



I OK 



NG 



Measure the CO con- 
centration when idling. 
OK: 0.5% or less 



Check the fuel pressure. (Refer to P.13A-268) 



OK 



NG 



Replace the heated oxy- 
gen sensor (front) 



OK 



j^heck the following items. 

QJtaffibkttte ihijHEttvEB ffinr a^Bfiiatliaim ammnd.. 
Check the injector for fuel leakages. 
OJtw^tteignitionicoil,l,sBpAkp|Wiiags,sfpal<kffllicg 
CQtabk ttte SBDiifpnsssBBinn pressure. 
QJtabktttw fpssBttuas snamteffiBB wntfltatttssiin system 
GJtra&k ttte aaxapBSTrfltuss (smiissimin (osmtM system. 



OK 



Check troub j_g symptom. 



NG 



Replace the three-way catalytic converter. 
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Purge flow test of the evaporative canister IM240 test failed 


Probable cause 


[Comment] 

The test is failed if there is a blockage in the purge line or purge port, or a malfunction of the 
evaporative emission purge solenoid. 


• Blocked purge line or purge port 

• Malfunction^ the evaporative emission purge 
solenoid 

• Blocked evaporative emission canister 



SCAN TOOL DTC 

Are diagnostic trouble code output? 



Yes 



Refer to P.13A-159, INSPECTION CHART FOR DIAGNOSTIC 
TROUBLE CODE. 



No 



Check the evaporative emission purge system 
<2.0L Engine (Turbo)>. 

(Refer to GROUP 17 - Emission Control System) 

Check the evaporative emission purge system <2.4L Engine>. 

(Refer to GROUP 17 - Emission Control System) 



INSPECTION PROCEDURE 26 



Pressure test of the evaporative system failed 


Probable cause 


[Comment] 

The test is failed if there is a leak in the fuel tank or vapor line. 


• Improper fighting of fuel tanfcflller, tube <Sap. 

• Broken sea n fuel tank, vapor line evaporative 

emission canister 



Check the evaporatiive emission purge solenoid. 
(Refer to GROUP 17 - Errrissibrr Control 1 Systfernf 



lOK 



Check the evaporative emission ventilation solenoid <2.4L Engine>. 

(Refer to GROUP 17 - Emrsston Control' System) 



lOK 



Check the following items. 

• Check for leaks from the vapor line and evaporative emission 
canister. 

• Check for leaks from the fuel tank. 



N G 



NG 



Replace, 



■ Replace 
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Power supply system and ignition switch-IG system 


Probable cause " 


[Comment] 

When an ignition switch ON signal is input to the ECM, the ECM turns the MFI relay ON. This 
causes battery positive voltage to be supplied to the ECM, injectors and volume air flow sensor. 


• Malfunction of the ignition switch ■«'•'> 

• Malfunction of the MFI, relay 

• Improper connector contact, open circuit o 
short-circuited harness wire 

• .-Disconnected ECM -ground wire 

• Malfunction of the ECM 



Check the MFI relay. (Refer to P.13A-280.) 


NG 


Replace 




OK 


NG 




Measure at the MFI relay connector B-87. 

• Disconnect the connector, and measure at the harness 




Check the harness wire between battery and MFI relay cqnnectpr. 

Repair, if necessary. 


side. 

• Voltage between 3, 4 and around 
OK: Battery positive voltage 




■-■ • V 


OK 






Check the ECM Dower suoplv and around circuit. 
(Refer to P.13A-233, INSPECTION Procedure 44.) 






INSPECTION PROCEDURE 28 







Fuel pump system <2.0L Engine (Turbo)> 


Probable cause 


[Comment] 

The ECM turns the fuel pump relay ON when the engine is cranking or running, and this sup- 
plies power to drive the fuel pump. 


• Malfunction of the fuel pump relay .— , 

• Malfunction of the fuel pump " 

• •' Improper connector contact, open circuit Or 

short-circuited harness wire 

• Malfunction of the ECM 

> 0* >• ' 



i m *R 



Check the fuel pump operation. (Refer to P.13A-271.) 



NG 



OK 



Check the fuel pump circuit. 

(Refer to P.13A-233, INSPECTION PROCEDURE 45-) . 



Check the fuel pump relay. (Refer to P.13A-280.) 



NG 



Replace 



Measure at the fuel pump relay connector B-86. 

• Connect the connector. 

• Voltage between 1 and ground 

• SCAN TOOL Actuator test: Fuel pump drive 
OK: Batten/ oositive voltaae 


NG 


Check the fuel pump drive control circuit. 

(Refer to P.13A-234, INSPECTION PROCEDURE 46.) 







OK 



Check the harness wire between fuel pump relay connector 
and fuel pump drive terminal. Repair, if necessary. 



TSB Revision 



MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



f3A-22t 



INSPECTION PROCEDURE 29 



Fuel pump system <2.4L Engine> 


Probable cause « 


[Comment] 

The ECM judges the engine rpm (Low, Middle, High), and outputs the result of this judgement to 
the fuel pump relay module. The fuel pump relay module controls the operation of the fuel pump 
in accordance with the engine rpm which is input from the ECM. When the engine rpm is high, 
the fuel pump operates at high speed, and when the engine rpm is low, the fuel pump operates 
at low speed. 


• Malfunction of the fuel pump relay J 

• Malfunction of ..the fuel pump. . s . . 

• Malfunction, of the fuel pump relay module 

• Improper connector contact, open circuit or 
short-circuited harness -wire 

• Malfunction of the ECM 



Check the fuel pump relay (Refer to P13A-280.) 



NG 



»• Replace 



I OK 



Measure at the fuel pump relay connector B-86 

• Connect the connector. 

• Voltage between 1 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



Check the fuel pump drive control circuit (Refer to P13A-234 IN- 
SPECTION PfCEDURE 46.) 



| OK 



Measure at the fuel pump relay module connector B-91 

• Disconnect the connector and measure at the harness side. 

1. Voltage between 1 and ground (Ignition switch: ON) 
OK: Battery positive voltage 

2. Continuity between 5 and ground 
OK: Continuity 

3. Voltage between 2 and ground (Engine: Cranking) 
OK: 0.7 - 2.8V 

4. Check the battervp.ositive terminal to the terminal 3 and the 

negative terminal to the terminal 4. 
OK: Fuel pump operates. 



1. NG 



Check the follow! 
connector. B-86 




Repair 



OK 



2. NG 



3. NG 



4. NO 



Check the following, \ 
connector. B-91 

OK 



NG 



Repair 



Check trouble symptom 



NG 



Replace the fuel pump relay module 



Check trouble symptom. 



NG 



Check the harness wire between the fuel pump relay module con- 
nector and fuel pump relay connector and repair if necessary. 



Check the harness wire between the fuel pump relay module con- 
nector and around and reoair if necessary. 



Check the following 
connector. B-53 



NG 



Repair 



I OK 



I Check trouble svmDtom 



Ing 



Check the harness wire 
between the fuel pump 
relay module connector 
and ECM 



NG 



Repair 



I NG 



Replace the ECM 



Check the following" 
connectors. B-63.B-71, 
B-91, E-36 



NG 



Repair 



OK 



Check trouble symptom. 



Ing 



Check harness wire be- 
tween the fuel pump relay 
module connector and 
fuel pump 


*■ Repair 




OK 




Replace the fuel pump 
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INSPECTION PROCEDURE 30 



Ignition switch-ST system <Mfi> 


Probable cause « ^ ' 1 


[Comment] 

The ignition switch - ST inputs a HIGH signal to the ECM while the engine is cranking. 
The ECM controls fuel injection, etc. during starting based on this input. 


• Malfunction, of ignition switch i'','" 1 .,. 

• Improper connector contact, open circuit or 
shortcircuited harness wire ' 

• Malfunction Of t h e ECM 



Measure at the ECM connector B-56. 
• Disconnect the connector, and measure at the harness 
side. 

1. Voltage between 71 and ground (Ignition switch: START) 
OK: 8V or more 

2. Continuity between 91 and ground 
OK: Continuity 





OK 


NG _ 

1 r 


=Check the following cor* 
nector: B-56. 




OK 




Check trouble symptom. 


u NG 



1. NG 



2. NG 



Replace the ECM. 



«c. j, 



Check the following con- 
nectors: B-57, B-63. 



NG 



OK 



Repair 



Check trouble symptom. 



NG 



Check harness wire between 
the ECM and ignition switch 
connector. 



NG 



Repair 



OK 



_ 



Check the ignition switch. 

(Refer to GROUP 54 - Ignition Switch.) 



Check the harness wire between ECM connector (terminal No.91 ) and 
ground. Repair, if necessary. : 



TSB Revision 



MFI <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



13A-223 



INSPECTION PROCEDURE 31 



Ignition switch-ST and park/neutral position switch system 

<M/ 1 > 


Probable cause - 


[Comment] 

• The ignition switch - ST inputs a HIGH signal to the ECM while the engine is cranking. 
The ECM controls fuel injection, etc. during starting based on this input. 

• The park/neutral position switch inputs the condition of the select lever, i.e. whether it is 
in P or N range or in some other range, to the ECM. 

The ECM controls the idle air control motor based on this input. 


• Malfunction of ignition switch 

• Malfunction of park/neutral position switch 

• Improper connector contact, open circuit or 
shortcircuited harness wire 

• Malfunction of the ECM. 

i 



Check the park/neutral position switch. (Refer to GROUP 
23A- On-vehicle Service.) 



NG 



OK 



Measure at the park/neutral position switch connector 
A-101. 

» Disconnect the connector, and measure at the harness 
side. 

1. Voltage between 8 and ground <2.0L Engine (Turbo)> 
(Ignition switch: ON) 

Voltage between 5 and ground <2.4L Engine> 

(Ignition switch: ON) 

OK: Battery positive voltage 

2. Continuity between 7 and ground 
<2.0L Engine (Turbo)> 

Continuity between 8 and ground <2.4L Engine> 
OK: Continuity 

3. Voltage between 8 and ground <2.0L Engine (Turbo)> 
Voltage between 5 and ground <2.4LEngine> 

• Ignition switch: START 

• Disconnect ECM connector. 

OK: Battery positive voltage 



1. NG 



2. NG 



3. NG 



OK 



Check the following con- 
nectors: B-56, B-57, B-63 



NG 



Repair 



I OK 


Check trouble symptom. 


j NG 


NG „ . 


Check harness wire between 
ECM and park/neutral posi- 
tion switch connector. 


»■ Repair 




OK 




Replace the ECM. 



Replace 



Check the following con- 
nectors: B-56, B-57 



NG 



OK 



Check trouble symptom. 



NG 



Check harness vtfre Wtweefi 
ECM and park/neutral posi- 
tion switch connector. 



NG 



OK 



Replace the ECM. 



Check harness wire between park/neutral position switch connector 

and starter S terminal. Repair, if necessary. 



Check the following con- 
nectors: B-57, B-63 



1 NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check harness wire between 

park/neutral position switch 
and ignition switch connector. 

OK 



i NG 



Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.) 
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INSPECTION PROCEDURE 32 



A/C switch and A/C compressor clutch relay system 


Probable cause 

! " k • • 


(Comment] 

When an A/C ON signal is input to the ECM, the ECM carries out control of the idle air control 
motor, and also operates the A/C compressor magnetic clutch. 


• Malfunction of A/C control system 

• Malfunction of A/C switch 

• Improper connector contact, open circuit or 
shortcircuited harness wire 

Malfunction of the ECM 



Check the A/C compressor clutch relay. 
(Refer to GROUP 55 - Ornnshfcte Senitee^ 



NG 



Replace 



OK 



Measure at the ECM connectors B-53.B-54. 

• Disconnect the connector, and measure at the harness 
side. 

• Voltage between 22 and ground, and 45 and ground 

(Ignition switch: ON) 
(A/C switch: ON) 
OK: Battery positive voltage 

• Shortcircuit between 22 and ground 

(Ignition switch: ON) 
(A/C switch: ON) 

OK: A/C compressor clutch turns ON. 



NG 



Check the A/C system. (Refer to GROUP 55 - Troubleshooting) 



OK 



Check the following con- 
nectors: B-53. B-54 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



I Reolace the ECM. 
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Fan motor relay system (Radiator fan, A/C condenser fan) 


Probable cause *" 


[Comment] 

The fan motor relay is controlled by the power transistor inside the ECM turning ON and OFF. 


• Malfunction of fan motor relay 

• Malfunction of fan motor 

• Improper connector contact, open circuit Of' 
shortclrcuited harness wire 

• Malfunction of the ECM 



Measure at ECM connector B-53. 

• Disconnect' the connector,, ana" measure at the tiaTnes3 
side. 

• Voltage between 20 and ground, and 21 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 

• SftorttriteuiP frsflwewr 2© and 1 gmmtf (Pgnftfon swifter: 
ON) 

OK: Radiator fan and condenser fan rotate at high 
speed. 

• Shortcircuit between 21 and ground (Ignition switch: 
ON) 

OK: Radiator fan and condenser fan rotate at low 



OK 



Check the following con- 
nector: B-53 



NG 



Repair 



Check trouble symptom. 



NG 



Replace the ECM. 



NG 



Check the radiator fan circuit 
Check the A/C condenser fan circuit. 
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INSPECTION PROCEDURE 34 



Ignition circuit system 


Probable cause' • j 


[Comment] 

The ECM interrupts the ignition coil primary current by turning the ignition power transistor in- 
side the ECM ON and OFF. 


• Malfunction of ignition switch 

► Malfunction of ignition pdtoer transistor unit 

• Improper connector contact, open circuit or, 
shortcircuited harness wire 

• Malfunction .of the ECM 



<2.0L Engine (Turbo)> 

Measure at the ignition coil connector A-62. 

• Disconnect the connector and measure at the harness: 
side. 

• Voltage between 3 and ground (Ignition switch: ON) 

OK: Battery positive voltage 
<2.4L Engine> 

Measure at the ignition coil connectors A-110, A-111. 

• Disconnect the connectors and measure at the harness 
side. 

• Voltage between 1 and ground (Ignition switch: ON) 

OK: Battery positive voltage 



NG 



OK 



Measure at the ignition powe r transistor unit connector A-92. 

• Disconnect the connector, and measure at the harness 
side. 

• Continuity between 3 and ground 
OK: Continuity 



NG 



OK 



Check the following connectors: A-62<2.0L Engine 
(Turbo)>, A-110<2,4L Engine>, A-l 11 <2.4L Engine>, A-92 



NG 



OK 



Check trouble symptom. 



NG 



• Disconnect the connector, and measure at the harness 
side. 

1. Voltage between each of 1, 8 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 

2. Voltaqe between each of 2. 7 and around 
(Engine: Cranking) 

OK: 0.5-4.0 V 



2. NG 



OK 



Check the following con- 
nector: A-92 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the ignition signal circuit. 

(Refer to P.13A-237, INSPECTION PROCEDURE 50.) 



Check the following con- 
nectors: B-63, A-62 
<2.4L Engine> "' ■• 



NG 



-*- Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire be- 
tween ignition coil and ignition 
switch connector. . 



NG 



Repair 



OK 



| Check the ignition switch. (Refer to GROUP 54- Ignition Switch.) 



Check the harness wire between ignition powertransistorunit connector 
and ground. Repair, if necessary. 



Repair 



Check the ignition coil. 

(Refer to GROUP 16- Ignition System.) 


NG t 






OK 


NG 


Check the ignition power transistor unit. 
(Refer to GROUP 16 - Ignition System.) 






OK 



Replace 



Replace 



Check the following con- 
nectors: 

A-62 <2.0L Engine (Turbo)>, 
A-110 <2.4L Engine>, 
A-111 <2.4L Engine> 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the ignition coil and ignition power 
transistor unit connector. Repair, if necessary. 



Check the following con- 
nector: B-53 



NG 



Repair 



,OK 



Check trouble symptom. 



. NG 



Check the harness wire be- 
tween the ECM and ignition 
power transistor unit connec- 
tor. 



^OK 



NG 



Repair 



Replace the ECM. 
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Idle air control motor (DC motor) <2.4L Engine> 


Probable cause 


[Comment] 

The ECM controls the intake air volume during idling by opening and closing the 
servo valve located in the bypass passage. 


• Malfunction of idle air control motor 

• Improper connector contact,' open "circuit' Of 

• Malfunction of the ECM ' " , 



Measure at the idle air control motor connector A-54. 

• Connect the connector. (Use test harness: MB991348) 

• Voltage between 5 and ground (Ignition switch: ON) 

OK: 2 V or more to 0 -1V (momentarily) 

• Voltage between 6 and ground (Ignition switch: ON) 

OK: 4 V or more to 0 - IV (momentarily) 



I OK 



I Replace the idle air control motor. 



NG 



Check the following | 
connectors: 

A-54, B-53 

lOK 



, NG 



Check trouble symptom. 



|NG 



Check trie harness wire 
between the ECM and idle 
air control motor. 



NG 



OK 



Replace the ECM. 



Repair 



Repair 



INSPECTION PROCEDURE 36 



Scan tool: Inspection when no initial combustion occurs 



SCAN TOOL Data list 

16 Voltage of ECM power source (Refer to P.13A-238.) 


NG 


Check the power supiy and ignition switch-IG system. 
(Refer to P.13A-220, 1 NPECTION PROCEDURE 27.) 






,OK 


Doesthecamshaftrotate.whilecrankingtheengine? (When 
oil filler cap is removed.) 




Check timing belt for breakage. 







J.YES 



I QK 



SCAN TOOL Actuator test 

07 Fuel pump (Refer to P.13A-244.) 



OK 



SCAN TOOL DTC 

Are the diagnostic trouble codes output ? 


Yes 


INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES. 
(Refer to P.13A-159.) * 






NG m 




SCAN TOOL Data list 

22 Crankshaft position sensor 

OK: Cranking speed is displayed. 


Check the crankshaft position sensor circuit malfunction. (Refer to 
P.13A-176, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P0335.) 





NG 



Check the fuel pump system <2.0L Engine (Turbb)>. 
(Refer to P.13A-220, INSPECTION PROCEDURE 28.) 
Check the fuel pump system <2.4L Engine>. ■ 
(Refer to P.13A-221, INSPECTION PROCEDURE 29) 



SCAN TOOL Data list 

?• Enginecoolanttemperaturesensor(Referto P.1 3A-238.) 



NG 



Check the engine coolant temperature circuit malfunctipni 
(Refer to P.1 3A-1 65, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODES P0115.) 
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Ignition system: Inspection when no initial combustion occurs 



<2.0L Engine (Turbo)> 


NG 


1,1 ::'t 


01 
i' 


Measure at the ignition coil connector A-62. 

• Connect the connector. (Use the test harness: 
MD998478.) 

• To inspect, connect the primary voltage detection-type 
tachometer to the terminal 1 (red clip) and terminal 2 
(black clip). 

OK: Each terminal displays a speed on the engine 
tachometer that is 1/2 of the cranking speed. 


Check ignition circuit system. 

(Refer to P.13A-226, INSPECTION PROCEDURE 34.) 








-,'-V " ! 



I OK 



<2.4L Engine> 



Measure at the ignition coil connectors A-110.A-111. 

• Connect the connector. 

(Use the test harness: MD991348) 

• To inspect, connect the primary voltage detection-type 
tachometer to the terminal 2. 

OK: Each terminal displays a speed on the engine 
tachometer that is 1/2 of the cranking speed. 





OK 




Check the ignition timing when cranking. 
OK: 5°BTDC±3° 



NG 



Check the ignition circuit system. 

(Refer to P.13A-226, INSPECTION PROCEDURE 34.) 



NG 



"■iC»l: 



Check that the crankshaft position sensor and timing belt cover 

are properly installed. 



INSPECTION PROCEDURE 38 



Scan tool: Inspection when incomplete combustion occurs. 



SCAN TOOL DTC 




Are diagnostic trouble code 


output ? 




NO 


SCAN TOOL Actuator test 


07 Fuel pump (Refer to P.13A-244.) 




OK 






SCAN TOOL Date list 




21 Enginecoolanttemperaturesensor(RefertoP.1 3A-238.) 




SCAN TOOL Data list 




18 Ignition switch-ST (Refe 


r to P.13A-238.) 



NG 



NG 



NG 



INSPECTION PROCEDURE 39 



INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 
(Refer to P.13A-159.) 



Check the fuel pump system <2.0L Engine (Turbo)>. ,ri 
(Refer to P.13A-220, INSPECTION PROCEDURE 28.) 
Check the fuel pump system <2.4L Engine>. (Refer-to P.13A-221, IN- 
SPECTION PROCEDURE 29.) « 

■ , , , -■ if ~ 



Check the engine coolant temperature circuit malfunction. 

(RefertoP.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC? 
TROUBLE CODE P01 15.) *' " 



Check the ignition switch-ST system<M/T>. 

(Refer to P.13A-222, INSPECTION PROCEDURE 30.) 

Check the ignition switch-ST and park/neutral position switch sys- 

tem<A/T> (Refer to P.13A-223, INSPECTION PROCEDURE 31:) 



'.I 'i ' 



InsDection when huntina occurs. 



Clean the throttle body. (Refer to P.13A-262.) 

i 



Check and adjust the fixed SAS .(Refer to P.13A-265,) 



Check trouble symptom. 



NG 



Inspect air into the air intake system for vacuum leaks. 

• Broken intake manifold gasket 

• Broken air intake hose 

• Broken vacuum hose 

• Positive crankcase ventilation valve does not operate. 
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INSPECTION PROCEDURE 40 
Scan tool: Inspection when idle speed is unstable. 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 


PiVa _ 


Check the closed throttle position switch system/ 

mefor to P 1 A-1 QO INSPECTION PROCEDURE FOR DIAGNOSTIC 

TROUBLE CODE P0510.) 








NG 




SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to P.13A-238.) 


Check the intake air temperature circuit malfunction. (Refer to 
P.13A-164, INSPECTION' PROCEDURE FOR DIAGNOSTIC 
troi iri f rnnF pmrn^ 






OK 




NQ 




SCAN TOOL Date list 

25 Barometric pressure sensor (Refer to P.13A-238.) 


Check the barometric pressure circuit malfunction. (Refer to F*.13A-J63; 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0105.) 






OK 




NG fc 




SCAN TOOL Data list 

21 Enginecoolanttemperaturesensor(RefertoP.13A-238.) 


Check the engine coolant temperature circuit malfunction. (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P01 15.) 




j OK 




NG B 




SCAN TOOL Actuator test 

08 Evaporative emission purge solenoid 
(Refer to P. 13A-244.) 


Check the evaporative emission control system purge control valve, 
circuit malfunction. (Refer to P.13A-184, INSPECTION PROCEDURE' 
FOR DIAGNOSTIC TROUBLE CODE P0443.) 






NG „ 


v ■ * 


SCAN TOOL Data list 

59 Heated oxygen sensor (rear) (Refer to P.13A-238.) 

• Transaxle : 2nd gear <M/T>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600- 1,000 mV 


Check the oxygen sensor circuit malfunction (bank 1 sensor 2) '(Refer 
to P. 13A-170, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0136.) 






■1 < 



OK 



SCAN TOOL Date list 

1 1 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: 600-1 ,000 mV during sudden racing 


NG 


Check the oxygen sensor circuit malfunction (bank 1 sensor 1 ) (Refer 
toP.13A-168, INSPECTION PROCEDURE' FOR DIAGNOSTIC 
TROUBLE CODE P0130.) " 





OK 



SCAN TOOL Data list 

1T Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Chanaes between 0-400 mV and 600-1 ,000 mV 
during idling 



NG 



OK 



SCAN TOOL Data list 

27 Power steering pressure switch (Refer to P.13A-238.) 



NG 



OK 



Check the fuel pressure. 
(Refer to P.13A-268) 



OK 



Check the power steering 
pressure sensor circuit range/ 
performance. 

(Referto P1 3A-191 , INSPEC- 
TION PROCEDURE FOR 
DIAGNOSTIC TROUBLE 
CODE P0551.) 



Inspect the intake of air 
Into ttie air intake system. 

• Broken intake. m#i- 
ifold gasket 

• Broken vacuum hose 

• PGV valve dose net- 
operate. 

• Broken air intake hose 
Check the injector for 
clog. 



SCAN TOOL Data list 

28 A/C switch (Refer to P.13A-238.) 


NG 


Check the A/C switch and A/C relay system. (Refer to P.13A-224i" 
INSPECTION PROCEDURE 32.) 




,, 0K 


NG 




SCAN TOOL Data list 

29 Park/neutral position switch (Refer to P.13A-238.) 


Check the ignition switch-ST and park/neutral position switch system. 
(Refer to P.13A-223, INSPECTION PROCEDURE 31.) 




j OK 


NG 




SCAN TOOL Data list 

45 Idle air control motor position <2.0L Engine (Turbo)> 
(Refer to P.13A-238.) 

55 Idle air control valve position sensor <2.4L Engine> 
(Refer to P.13A-238.) 


Adjust the basic idle speed. (Refer to P.13A-266.) 
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Scan tool: Inspection when engine stalls when the engine is Warm and idling. 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 



NG 



OK 



SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to P.13A-238.) 



NG 



Check the closed throttle position switch system. ' ^ 

(Refer to P.13A-190, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) " 



SCAN TOOL Data list 

25 Barometric pressure sensor (Refer to P.13A-238.) 



Check the intake air temperature circuit malfunction: (Refer 1 to 
P.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110.) 



OK 



SCAN TOOL Data list 

21 Enginecoolanttemperaturesensor(RefertoP.13A-238.) 



NG 



OK 



Check the barometric pressure circuit malfunction: (Referto P.l3A' i f6$ 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 

P0105.) ■ 



Check trie engine coolant temperature circuit malfuhctidh; (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC CODE 
P0115.) 



SCAN TOOL Data list 

59 Heated oxygen sensor (rear) (Refer to P.13A-238.) 

• Transaxle : 2nd gear <WT>, 

L range <A/T> 

• Drive with wide open throttle 

OK: 600-1,000 mV , 




Check the oxygen sensor circuit malfunction (bank f sensor 2) (Re"fe|:: 
to P. 13A-170, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P01 36.) ' ' ':. ' v 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 600- 1 ,000 mV during sudden 
racing ^^^^ 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 0-400 mV and 

600-1,000 mV during idling 



OK 



SCAN TOOL Data list 

27 Power steering pressure switch (Referto P.13A-238.) 



NG 



NG 



NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 1) (Refer 
to P. 13A-168, INSPECTION PROCEDURE : FOR DIAGNOSTIC 
TROUBLE CODE P0130.) "'; ... 



OK 



SCAN TOOL Data list 

28 A/C switch (Refer to P.13A-238.) 



Tok 



SCAN TOOL Data list 

29 Park/neutral position switch (Refer to P.13A-238.) 



OK 



SCAN TOOL Data list 

45 Idle air control motor position <2.0L Engine (Turbo)> 
(Refer to P.13A-238.) 

55 Idle air control valve position sensor <2.4L Engine> 
(Refer to P13A-238.) \ 




— 

Check the fuel pressure. 
(Refer to P.13A-268) 




r . : . ■ _ 

1. Inspect the intake of air 
into the air intake system 

• Broken intake man- 
ifold gasket 

• Broken vacuum hose 
PCV va|v« dose not 
operate. 

• Broken air intake hose 

2. Check- the injector for 
; clog. 






Check the power steering 
pressure sensor circuit range/ 
performance. (Refer to 
P.13A-191, INSPECTION 
PROCEDURE FOR DIAG- 
NOSTIC TROUBLE CODE 
P0551.) 







Check the A/C switch and A/C compressor clutch relay system. (Refer 
to P.13A-224, INSPECTION PROCEDURE 320 __ 



Check the ignition switch-ST and park/neutral position switch system. 
(Refer to P.13A-223, INSPECTION PROCEDURE 31 ■) 



Adjust the basic idle speed. (Refer to P.13A-266.) 
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Scan tool: Inspection when hesitation, sag, stumble or poor acceleration QGCUts. 



SCAN TOOL Data list 




26 Closed throttle position switch (Refer to P.13A-238.) 




OK 


SCAN TOOL Data list 




13 Intake air temperature sensor (Refer to P.13A-238.) 




OK 


SCAN TOOL Data list 




25 Barometric pressure sensor (Refer to P.13A-238.) 




OK 


SCAN TOOL Data list 




21 Enginecoolanttemperature sensor (Referto P. 1 3A-238.) 




OK 


SCAN TOOL Data list 




14 Throttle position sensor (Refer to P.13A-238.) 


| OK 


SCAN TOOL Actuator test 


10 EGR solenoid (Refer to P.13A-244.) 




OK 



NG 



Check the closed throttle position switch system. 

(Refer to P.1 3A-1 90, INSPECTION PROCEDURE FOR DIAGNOSTIC 

TROUBLE CODE P0510.J 



NG 



Check the intake air temperature circuit malfunction. (Refer to 
P.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110.) 



NG 



Check the barometric pressure circuit malfunction. (Refer to P.f3A-163, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 
P0105.) 



NG 



Check the engine coolant temperature circuit malfunction. (Refer to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC CODE 
P0115.) 



NG 



Check the throttle position circuit malfunction. (Refer to P.13A-166, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 

P0120.) 



NG 



Check the EGR solenoid. (Referto P.13A-180, INSPECTION PROCE- 
DURE FOR DIAGNOSTIC TROUBLE CODE P0403.) 



SCAN TOOL Data list 

59 Heated oxygen sensor (rear) (Refer to P.13A-238.) 

• Transaxle : 2nd gear <M/T>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600-1,000 mV . 



NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 2) (Refer 
to P. 13A-170, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0136.) _____ 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 600- 1 ,000 mV during sudden 
racing 



NG 



Check the oxygen sensor circuit malfunction (bank 1 sensor 1) (Refer 
to P. 13A-168, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0130 ) .' _ 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 0-400 mV and 
600-1,000 mV during idling 



NG 



Check the fuel pressure. 
(Refer to P.13A-268) 



OK 



OK 



1. Inspect the Intake of air 
into the air intake system 

• Broken Intake man- 
ifold gasket 

• Broken vacuum hose 

• PCV valve dose not 
operate 

• Broken air intake hose 

2. Check the injector for 
clog. 



SCAN TOOL Actuator test 

12 Turbocharger waste gate solenoid <2.0L Engine (Tur- 
bo)> 

(Refer to P.13A-244.) 



NG 



Check the turbocharger waste gate solenoid system. 

(Referto P.13A-192, INSPECTION PROCEDURE FOR DIAGNOSTIC 

TROUBLE CODE P1104.) 



OK 



SCAN TOOL Actuator test 

09 Fuel pressure solenoid <2.0L Engine (Turbo)> (Refer 
to P.13A-244.) 



NG 



Check the fuel pressure solenoid system (Referto P.1 3A-193, INSPEC- 
TION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE P1105.) 
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Scan tool: Inspection when surge occurs. 



SCAN TOOL Data list 

26 Closed throttle position switch (Refer to P.13A-238.) 





i 0K 


SCAN TOOL Data list 

13 Intake air temperature sensor (Refer to R13A-238.) 




OK 


SCAN TOOL Data list 

25 Barometric pressure sensor (Refer to P.13A-238.) 




OK 


SCAN TOOL Data list 

2 1 Engine coolant temperature sensor (Refer to P. 1 3A-238 . ) 




OK 


SCAN TOOL Data list 

14 Throttle position sensor (Refer to P.13A-238.) 




OK 


SCAN TOOL Actuator test 

10 EGR solenoid (Refer to P.13A-244.) 




OK 



NG 



Check the closed throttle position switch system. 4 
(Refer to P.13A-190, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0510.) 



NG 



Check the intake air temperature circuit malfunction. (Refer to 
P.13A-164, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0110.) 



NG 



Check the barometric pressure circuit malfunction. (Refer to P.13A-163, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 

P0105.) 



NG 



Check the engine coolant temperature circuit malfunction. (Refel i to 
P.13A-165, INSPECTION PROCEDURE FOR DIAGNOSTIC CODE 

P0115.) , r "" 



NG 



Check the throttle position circuit malfunction. (Refer to P.13A-166, 
INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODE 

P0120.) . 



NG 



SCAN TOOL Data list 

59 Heated oxygen sensor (rear) (Refer to P.13A-238.) 

• Transaxle : 2nd gear <WT>, 

L range <A/T> 

• Drive with wide open throttle 
OK: 600-1,000 mV 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 600-1 ,000 mV during sudden 
racing 



OK 



SCAN TOOL Data list 

11 Heated oxygen sensor (front) (Refer to P.13A-238.) 
OK: Changes between 0-400 mV and 
600-1,000 mV during idling 




Check the EGR solenoid. (Refer to P.1 3A-1 80, INSPECTION PROCE- 
DURE FOR DIAGNOSTIC TROUBLE CODE P0403.) 



Check the oxygen sensor circuit malfunction (bank 1 sensor 2) (Refer 
to P. 13A-170, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0136.) 



Check the oxygen sensor circuit malfunction (bank 1 sensor 1) (Refer 
to P. 13A-168, INSPECTION PROCEDURE FOR DIAGNOSTIC 
TROUBLE CODE P0130.) " . ' "-<>■ 



Check the fuel pressure. 
(Refer to P.13A-268) 



OK 



Inspect the intake of air 
into the air intake system 

• Broken, intake man- 
ifold gasket 

• Broken vacuum hose 

• PCV valve dose not 
operate 

• Broken air intake hose 
Check the injector for 
clog. 
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Check the ECM power supply and ground circuit. 



1. 



2. 



Measure at the ECM connectors B-53, B-54, B-56. 
• Disconnect the connector and measure at the harness 
side 

Voltage between 82 and ground 
<2.0L Engine (Turbo)> (Ignition switch: ON) 
OK: Battery positive voltage 
Voltage between 38 and ground 
OK: Battery positive voltage 
Voltage between 12, 25 and ground (Ignition switch: 
ON) 

OK: Battery positive voltage (when the terminal 38 is 

grounded) 
Continuity between 13, 26 and ground 
OK: Continuity 

Voltage between 80 and ground 
OK: Battery positive voltage 



1. NG 



2., 3. NG 
4. NG 



5. NG 



OK 



Check the following con- 
nectors: B-53, B-54, B-56. 



NG 



Repair 



OK 



Check trouble symptom. 




Replace the ECM. 



INSPECTION PROCEDURE 45 



Check the following con- 
nector: B-63 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire be- 
tween ECM and ignition 
switch connector. 



NG 



Repair 



OK 



Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.) 



Check the following con- 
nector: B-87 



NG 



Repair 



OK 



Check trouble symptoms 



NG 



Check the harness wire between ECM and MFI relay connector. Repair, 
if necessary. 



Check the harness wire between ECM and ground. Repair, if necessary. 



Check the harness between ECM and battery. Repair, if necessary. 



Check fuel pump circuit. 



Measure at the fuel pump connector E-36. 

• Disconnect the connector and measure at the harness 
side. 

<FWD> 

• Continuity between 2 and ground 
OK: Continuity 

<AWD> 

• Continuity between 1 and ground 
OK: Continuity 



NG 



OK 



Check the following connectors: B-63, B-72, E-36 



NG 



OK 



Check trouble symptom. 



iNG 



Check the harness wire between fuel pump and ground. Repair, if 
necessary. ■ ______ 



Repair 



Check the harness wire between terminal for fuel pump 
drive and fuel pump connector. 


NG 




OK 




Replace the fuel pump. 







Repair 
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2 ' . .' V*' / " t i' i 



Check the fuel pump drive control circuit. 



'twtfOT 



<2.0L Engine (Turbo)> 



Measure at the fuel pump relay connector B-86. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 3, 4 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Measure at the ECM connector B-53. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 8 and ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



OK 



Check the following connector: B-53 
J OK 



NG 



Check trouble symptom. 



NG 



Replace the ECM. 



<2.4L Engine> 



Check the following con- 
nector: B-63 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire be- 
tween fuel pump relay and 
ignition switch connector. 



NG 



Repair 



OK 



Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.) 



Check the following con- 
nector: B-86 



Repair 



Measure at the fuel pump relay connector B-86 

• Disconnect the connector and measure at the harness side. 

• Voltage between 3, 4 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 



J OK 


NG 


Check the following 
connector. 

B-86 


Repair 




OK 




Check trouble symptom 




NG 


Check the harness wire between the fuel pump relay and ground, 
and repair if necessary. 



NG 




Check trouble symptom. 



Check the harness wire between ECM and fuel pump relay connector. 
Repair, If necessary. 




Check the following 
connector. B-63 

Tok 



NG 



Repair 



Check trouble symptom 



I NG 



Check the harness wire 
between the fuel pump 
relay and ignition switch 
connector. 



NG 



Repair 



OK 



Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.) 
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Check volume air flow sensor control circuit. 



Measure at the volume air flow sensor connector A-102. 

• Disconnect the connector and measure at the harness 
side. 

1. Voltage between 4 and ground (Ignition switch: ON) 
OK: Battery positive voltage 

2. Voltage between 3 and ground (Ignition switch: ON) 
OK: 4.8-5.2 V 

3. Continuity between 5 and ground 
OK: Continuity 

[ok 



| Check the following connector: A-102 

_ |_ 



t 

Check trouble symptom. 

I NG 



Replace the volume air flow sensor. 
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7. NO 



Check the harness wire between the volume air flow sensor and MFI 
relay connector. Repair, if necessary. ' " ■ 



2.. 3. NG 



Check the following Con- 
nector: A-102 



NG . 



Repair 



OK 



Check trouble symptom. 




Check the harness wire be- 
tween the BCM and volume 
air flow sensor connector. 



OK 



Replace the ECM. 



NG 



Repair 
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Check throttle position sensor (TPS) output circuit. 



Measure at the ECM connector B-56. 

• Connect the connector. 

• Voltage between 84 and ground (Ignition switch: ON) 
OK: 0.3-1.0 V (Throttle valve at idle position) 

4.5-5.5 V (Throttle valve fully open) 



OK 



NG 



Check the following con- 
nector: B-56 



NG 



Repair 



OK 



| Check trouble symptom. 



T 



NG 



Replace the ECM. 



Check the following connector: A-63 


NG 




OK 




Check trouble symptom. 






j NG 





Check the harness wire between ECM and throttle position 
sensor connector. Repair, if necessary. 



Repair 



INSPECTION PROCEDURE 49 



Check injector control circuit 



Measure at the ECM connector B-53. 

• Disconnect the connector and measure at the harness 
side. 

• Voltage between 1,2, 14, 15 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 


NG 




OK 


NG 


Check the following connector: B-53 




OK 




Check trouble symptom. 


J 




[ NG 




Replace the ECM. 





Check the following con- 
nectors: A-50, A-56, A-61, 
A-93 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between ECM and injector connector. Repair, if 
necessary. 



Repair 
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Check the ignition signal circuit. 



Measure atthe ignition powertransistorunit connector A-92. 

• Disconnect the connector and measure at the harness 
side. 

1. Voltage between 6 and ground (Ignition switch: ON) 
OK: Battery positive voltage 

2. Voltage between 4 and ground (Ignition switch: ON) 
OK: 4V or higher 



1. NQ 



2. NG 



OK 



Measure at the ECM connector B-55. 
• Connect the connector. 

» Voltage between 58 and ground (engine: 3000 r/min) 
OK: 0.3-3.0 V 



NG 



OK 



Replace the ECM. 



Check the following con- 
nector: B-63 



NG 



Repair 



OK 



Check trouble symptom. 



. NG 



Check the harness wire be- 
tween the ignition power tran- 
sistor unit and ignition switch 
connector. 



NG 



Repair 



OK 



Check the ignition switch. (Refer to GROUP 54 - Ignition Switch.) 

T" 



An open or short circuit has occurred somewhere in the ignition signal 
output harness between the ECWand 'the ignition power transistor 
unit, inspect and repair the harness. 



Check the following con- 
nectors: A-92, B-55 



NG 



Repair 



OK 


Check trouble symptom. ] 




NG 


(NG _ _ . 
Repair 


Check the harness wire be- 
tween the ECM and ignition 
power transistor unit connec- 
tor. 


I 


r 0K 





Replace the ignition power transistor unit. 



INSPECTION PROCEDURE 51 



Check the boost meter circuit <2.0L Engine (Turbo)> 



Measure at the ECM connector B-53. 

• Disconnect the connector, and mea- 
sure at the harness side. 

• Voltage between 16 and ground. 
(Ignition switch: ON) 

OK: Battery, positive voltage 



OK 



NG 



Check the boost meter (Refer to 
GROUP 54 - Meters and Gauges) 



OK 



Measure at the combination meter con- 
nector C-06. 

• Disconnect the connector, andmea- 
sure at the harness side. 

• Voltage between 10 and ground. 
(Ignition switch: ON) 

OK: Battery positive voltage 



NG 



OK 



Check the boost meter power supply 
circuit. Repair, if necessary. 



Checkthe following connector: B-53 



NG 



[OK 



Check trouble symptom. 



I NG 



Replace the ECM. 



Replace 



Check the following connectors: 

C-04, C-06 



NG 



OK 



Check trouble symptom. 



NG 



Check harness wire between the ECM 
and the combination meter connector. 
Repair, if necessary. 



Repair 



Repair 
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DATA LIST REFERENCE TABLE ' '^&kr 



Item No. 


Inspection item 


General- 
scan tool 


Scan tool 
(MUT-n)i 


11 


Heated oxygen sensor (Front) 


x ' : 


< " 


12 


Volume air flow sensor 


X 


J';*, fr ' 


13 


Intake air temperature sensor 


X 


x 


14 


Throttle position sensor 


X 


X 


16 


Power supply voltage 




X 

•'<■' I 


18 


Cranking signal (Ignition switch-ST) 




X 


21 


Engine coolant temperature sensor 


X 


'X - , : " 


22 


Crankshaft position sensor 


X 


X 


24 


Vehicle speed sensor 


X 


X 


25 


Barometric pressure sensor 


- 


X 


26 


Closed throttle position switch 


- 


X 


27 


Power steering pressure switch 


- 


X 


28 


A/C switch 


- 


X 


29 


Park/Neutral position switch <A/T> 


- 


X 


41 


Injectors 


- 


X 


44 


Ignition coils and ignition power transistor 


- 


X 


45 


Idle air control (stepper) position <2.0L Engine (Trubo)> 


■■J. 


■ 


49 


A/C compressor clutch relay 




, x -.*'f ; 


55 


IAC motor position sensor <2.4L Engine> 


- 


X 


59 


Heated oxygen sensor (Rear) 


X ' 


X'' ■ 


81 


Long-term fuel compensation - Bank 1 


x ' ,: ■'' 


x ; ;;; 


82 


Short-term fuel compensation - Bank 1 


X 


X 


87 


Calculation load 


X 


X 


88 


Fuel control condition 


X 


x 


95 


Manifold differential pressure sensor 


X 


X 



TSB Revision 



MFI<2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Troubleshooting 



13A-239 



Caution n s 

1. Always apply the brakes when shifting the selector lever to D ran&, or vehicle will move 
forward. 

2. Driving tests always need another personnel. 

NOTE " o a-. 

* 1 : In a new vehicle [driven approximately 500 km (300 mile) or less], the volume air flow sensor output frequency? 

is sometimes 10 % higher than the standard frequency. 
* 2 : The injector drive time represents the time when the cranking speed is at 250 r/min or below when the power 

supply voltage is 1 1 V. I 
* 3 : In a new vehicle [driven approximately 500 km (300 mile) or less], the injector drive time is sometimes 10' 

% longer than the standard time. 
* 4 : Fuel is injected into all cylinders simultaneously. 

* 5 : In a new vehicle [driven approximately 500 km (300 mile) or less], the step of the stepper motor is sometimes 
30 steps greater than the standard value. 

* 6 : If the throttle position sensor voltage rises 50- 100 mV from the voltage when the engine is at idle and the 
closed throttle position switch turns from on to off at this time, the sensors are normal. If the throttle position 
sensor voltage rises 100 mV from the voltage when the engine is at idle, the throttle valve opens, and the 
closed throttle position switch turns from on to off at this, time, the sensors should be adjusted. 



Item 
No. 


Inspection 
item 


Inspection contents 


Normal contents 


Inspectior 
procedure 
No, 


Refereno 

page 


11 


Heated oxy- 
gen sensor 
(Front) 


Engine: Warm 
(Air/fuel mixture is 
made leaner 
when decelerat- 
ing, and is made 
richer when rac- 
ing.) 


When at 4000 r/min, 
engine is suddenly 
decelerated 


200 mV or less 


Code No 
P01 30 


13A-168 

t -.j 


When engine is 
suddenly raced 


duu — i ,uyu, m v 


Engine: Warm 
(The heated oxy- 
gen sensor signal 
is used to check 
the air/fuel mix- 
ture ratio.) 


Engine is idling 
2,500 r/min 


400 mV or less <-> 
600- 1 ,000 mV 
(Changes) 


12 


Volume air 
flow sensor 
(Mass air 
flow rate) *1 


• Engine coolant 
temperature 

• Lights, electric 
cooling fan and all 
accessories: OFF 

• Transaxle: Neutral 
(A/T:P range) 


Engine is idling 


22-46 Hz' 
(4.3-5.3 g/s) 
<2.0L Engine 
(Turbo) > 
18-44 Hz 
(1 .0-5.0 g/s) 
<2.4L Engine> 


J/S) ' 

j 


-n 

1 " 


2,500 r/min 


60-100 Hz 
(9.8-12.1 
<2.0L Engine 
(Turbo)> 
63-103 Hz 
(5.0-11.0 g/s) 
<2.4L Engine> 


Engine is raced 


Frequency (or air 
flow volume) in 
creases in re- 
sponse to racing. 
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Item 
No. 


Inspection 
item 


Inspection contents 


Normal contents 


Inspectior 
procedure 
No. 


i Referertc 
page ' 

: £L 


13 


Intake air 

temperature 

sensor 


Ignition switch: ON or 
with engine running 


Intake 
air tern 
pera- 
ture 

< 


A t -20°( 
M°F) 

At 0°C 
(32 °F) 

At 20°C 
(68°F) 

At 40°C 
(104°F) 

A t 80°C 
176°F) 


: -20°C 

o°c 

20"C 
40°C 
80°C 


Code No 
P0110 

* f 


. 13A-164 

- ■ ,'• 


14 


Throttle 
position sen- 
sor 


Inn it inn c\A/itr*h ■ OM 

IUI IILIUI I oVVILL/l I. 


Set to idle position 


300-1 ,000 mV 
(6-20 %) 


Code No. 
PQ120 

i -Us:- 


iaA^feS 

■ \ 


Gradually open 


Voltage increases 

in nrnnnrtinn tn 

III |JI UfJUl LIUI 1 LU 

throttle opening 
angle 


Open fully 


4,500-5,500 mV 
(80-100%) 


6 


Power sup- 
ply voltage 


Ignition switch: ON 


battery positive 
voltage 


proce- 
dure No. 

27 


13A-220 


8 


Cranking 
signal 
tion switch- 
ST) 


Ignition switch: ON 
(Igni- 


Engine: Stopped 


OFF 


proce- 
dure No. 

30 


13A-224 


Engine: Cranking 


ON 


:1 


Engine cool- 
ant tempera- 
ture sensor 


Ignition switch: ON 
with engine running 

a 


or Engir 
coolant 
temper- 

t u re 


e At -20°C 
(-4°F) 


-20°C 


Code No. 
P0115 


P.13A-16S 


AtO°C 
(32 °F) 


0°C 


At 20°C 
(68°F) 


20°C 


At 40°C 
(104°F) 


40°C 


At 80°C 
(176°F) 


80°C 


2 


Crankshaft 
position sen- 
sor 


• Engine: Cranking 

• Tachometer: Connected 


Engine speeds dis- 
played on the scan 
tool and tachome- 
ter are identical. 


Code No. 
P0335 


13A-176 




• Engine: Idle 

• Closed throt' 
position switch: Oh 


Engine 
I e cooler 
temper- - 

ature 


\t -20°C1,. 
it (-4°F) 

AtO°C 

(32" F) 

At 20°C 
(68°F) 


J00-1 ,500 rpm 
1,200-1,400 rpm 
1,100-1,300 rpm 
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Item 

No. 


Inspection 
item 


Inspection contents 


Normal contents 


Inspectior 
procedi 
No. 


Reference 

re page ?' 


22 


Crankshaft 
position sen- 


• Engine: Idle 

• Closed throttle 

position switch: Or 


Engine 
3 coolant 
v temper- 
ature 


At 40°C 
(104° F) 


950-1,150 rpm 


Code No 
P0335 


. 13A-176 


At 80°C 
(176°F) 


650-850 rpm 




24 


Vehicle 
speed sensor 


Drive at 40 km/h (25 miles/h) 


Approx. 40 km/h 


Code No 
P0500 


13A-187 


25 


Barometric 

pressure 

sensor 


Ignition switch: ON 


Height 


AtOm 
(Oft.) 


101 kPa 


Code No 
P0105 


13A-163 


At 600 m 
(1 ,969 ft.) 


95 kPa 




At 1200 m 

(3,937 ft.) 


88kPa 


At 1800 m 
(5,906 ft.) 


81 kPa 


26 


Closed 
throttle posi- 
tion switch 


• Ignition switch: ON 

• Depress accelera- 
tor pedal repeated- 
ly 


Throttle valve: Set 
to idle position 


ON 


Code No. 
P0510 


13A-190 


Throttle valve: 
Slightly open 


OFF*6 


27 


Power steer- 
ing pressure 
switch 


Engine: Idle 


Steering wheel sta- 
tionary 


OFF 


Code No. 
P0551 


13A-191 

s * 


Steering wheel turn- 
ing 


ON 


28 


A/C switch 


Engine: Idle 
(When A/C switch 
is ON, A/C com- 
pressor should be 
operating) 


A/C switch: OFF 


OFF 


proce- 
dure No. 
32 


13A-224 


A/C switch: ON 


ON 


>9 


Park/Neutral 
position 
switch 
<A/T> 


Ignition switch: ON 


PorN 


PorN 


proce- 
dure No. 

- 


13A-223 

X ! ■ 


D,2, LorR 


D, 2, L or R 3 


1 


Injectors** 


Engine: Cranking 


When engine cool- 
ant temperature is 
0°C(32°F) 


37-45 ms* 4 
<2.0L Engine 
(Turbo)> 
15-22 ms* 4 
<2.4L, Engine> 




, 11 



'5S 
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Item 
No. 


Inspection 
item 


Inspection contents 


Normal contents 


Inspection 

procedure 
No. 


' Reference; 


41 


Injectors** 


Engine: Cranking 


When engine cool- 
ant temperatur 
20°Q(68°F) 


20-24 ms 
e fe <2.0L Engine 
(Turbo)* 
31 -46 ms 
<2.4L Engine> .... 


,» « 


... , -A 
■ J, ; ■ ■ 

A 

I 


When engine cool- 
ant temperature is 
80°C(176°F) 


5.3-6.5 ms 
<2.0L Engine 

Turbo)? ■: 
7.2-1 1 ms 
<2.4L Engine> 


Injectors* 3 


• Engine coolant 
temperature: 
80-95°C 

(1 76-203° F) 

• Lights, electric 
cooling fan and all 
accessories: OFF 

• Transaxle: Neutral 
(A/T:P range) 


Engine is idling 


Aft ft ft 

1.8-2.2 ms 
<2.0L Engine 
(Turbo)> 
2.2-3.4 ms 
<2.4L Engine> 




1 

W - --* 


2,500 r/min 

2.i 


1.45- 1.75 ms 
<2.0L Engine 
(Turbo)> 
-a.3 ms 

<2.4L Engine> ' 


When engine is such 
denly raced 


Increases 


44 


Ignition coils 
and ignition 
power tran- 
sistor 


• Engine: Warm 

• Timing light is set 
(The timing light 

is set in order to 
check actual igni- 
tion timing) 


Engine is idling 


0-13° BTDC 
<2.0L Engine 
(Turbo)> 
2-18° BTDC 
<2.4L Engine* 


!(., . a 




2,500 r/min 


20-40° BTDC 
<2.0L Engine 
(Turbo)> 

27-47° BTDC ■ ■ 
<2.4L Engine> 


\5 


Idle air con- 
trol (stepper) 
positron* 6 
<2.0L 

Engine 
(Turbo)> 


e Engine coolant 
temperatu re: 
80-95°C 
(1 76-203° F) 

• Uigrttte,. electric 
cooling fan and all 
accessories: OFF 

• Transaxle: Neu- 
tral (A/T: P range) 

• Closed throttle 
position switch: . 
ON 

• Engine: Idle 
(When A/C switch 
is ON, A/C com- 
pressor should be 
operating) 


A/C switch: OFF 


2-25 steps 


~.\ 


i 


A/C switch: OFF -» 
ON 


Increases by 
1 0-70 steps 


• A/C switch: OFF 

• Select lever: 

N->D range 


ncreases by 5-50 
steps 


19 


A/C com- 
pressor 

clutch relay 


Engine: Warm, idle 


A/C switch: OFF 


OFF (Compressor 
clutch is not oper- 
ating) 


proce- 
dure No. 
32 


13A-224 


A/C switch: ON 


OFF (Compressor 
clutch is operating) 
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Item 

No. 


Inspection 
item 


Inspection contents 


Normal contents 


Inspection 
procedure 

No. 


| Reference 


55 


IAC motor 
position sen- 
sor * 5 <2.4L 

Engine> 


• Engine coolant 

temperature: 
80 -95°C (176 
- 203° F) 

• Lights, electric 

cooling fan and 
all accessories: 
OFF 

• Transaxle: 

Neutral 

(A/T:P range) 

• Closed throttle 

position switch: 
ON 

• Engine: at idle 

(When the A/C 
switch is on, the 
compressor 
should be 
operating.) 


A/C switch: OFF 


Increases by 
2 -20 steps 


r, 


— i 


A/C switch: from 
OFF to ON 


Increases by ' 
8-50 steps „ 


• A/C switch: 

OFF 

• Selector leve 

from N range 
to D range 


Increases by 
3-40 steps • 


59 


Heated oxy- 
gen sensor 
(Rear) 


• Transaxle: 

2nd gear <M/T> L 
range <A/T> 

• Drive with wide 
open throttle 


3,500 r/min 


600- 1,000 mV 


Code No 
PQ136 


13A-170 


31 


Long-term 
fuel com- 
pensation 


Engine: Warm, 2,500 r/min without any load 
(during closed loop) 


-12.5-12.5 % 


Code No. 
P0170 


13A-172 


32 


Short-term 
fuel com- 
pensation 


Engine: Warm, 2,500 r/min without any load 
(during closed loop) 


-17-17% 
<2.0L Engine 
(Turbo)> 
-25-17% , • 
<2.4L Engin 


Code No. 
P0170 

e> 


R1^A-172 


37 


Calculation 
load value 


• Engine: Warm 

• Driving range (from 
idle to maximum 
output) 


Engine is idling 


12-19 % 
<2.0L Engine 
(Turbo)> 
10-30 % , . 
<2.4L Engine> 




— ? 

ci 

i / 


2,500 r/min 


12-19% 
<2.0L Engine 
(Turbo)> 
10-30% 
<2.4L Engine> 


18 


Fuel control 
condition 


Engine: Warm 


2,500 r/min 


Closed loop Cc 


•de No. 13/ 
P0125 


V*1 6 7 


When engine is sud- 
denly raced 


Open loop - drive 
condition 


15 


Manifold dif- 
ferential 
pressure 
sensor 


Engine: Warm; idle 


32.8-46.2 kPa 
<2.0L Engine 
(Turbo)> 
55.3-68.7 kPa 
<2.4L 'Engine> . 


Code No. 
P1400 

7 i 


3/M 9 4 

■ ■■. 

-J J 
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ACTUATOR TEST REFERENCE TABLE t»ooms» 



iter 
No 


Inspection 
item 


Drive contents 


inspection contents 


Normal condition 


inspection 
No. " 


Referenc 

■jp..i i 


01 


Iniectors 

II MuV LU 1 O 


Cut fuel to No " 
injector 


Engine: Warm, idle 
(Cut the fuel supply to 


IHIp QnppH HrnnQ 

IUIC oJJCCU U 1 UfJo 

equally for each 
injector 


P0201, s 
P0202, 

P0204 




02 




Cut fuel to No. t 
injector 


each injector in turn and 
check cylinders which 
don't affect idling.) 




03 




Cut fuel to No. 5 
injector 












04 




Cut fuel to No. 4 
injector 












07 


Fuel pump 


Fuel pump oper 
ates and fuel is 
recirculated. 


• Engine: 
Cranking 

• Fuel 
pump: 
Activated 

inspect 
accord- 
ing to 
both the 
above 
condi- 
tions. 


Pinch the 
return hose 
with fingers 
to feel the 
pulse of the 
fuel being 
recircu- 
lated. 


Pulse is felt. 


Procedure 
No. 28 
<2.0L En- 
gine (Tur- 
bo) > 


13A-220 










Listen near 
the fuel 
tank for the 
sound of 
fuel pump 
operation. 


Typical electric 
uel pump whine. 


Procedure 
No. 29 
<2.4L En- 

gine> 

' -J 


1 3A-221 

'■ ' ! 


08 


Evaporative 
emission 
purge 
solenoid 


Solenoid valve 
turns from OFF 
to ON. 


Ignition switch: 


ON 


Slicks when 
solenoid valve is 
Jriven. 


Code No; 
P0443 


13A-184 


09 


Fuel pres- 
sure solenoid 
<2.0L Engine 
(Turbo)> 


Solenoid valve 
turns from OFF 
to ON. 


ignition switch: 


ON 


Slicks when sole- 
loid valve is driv- 
m. 


Code No. 
P1105 


13A-193 


10 


EGR 
solenoid 


Solenoid valve 
turns from OFF 
to ON. 


ignition switch: 


ON 


Slicks when ' 
solenoid valve is 
Jriven. 


Code No. 
P0403 


13A-180 


12 


Turbocharger 
waste gate 
solenoid 
<2.0L Engine 
(Turbo)> 


Solenoid valve 
turns from OFF 
to ON. 


Ignition switch: 


ON 


Slicks when sole- 
loid valve is driv- 
sn. 


Sode No. 
P1104 


13A-192 

i - 


17 


Basic ignition 
fiming 


Set to ignition 
timing adjust- 

nent mode' 


• Engine: Idling 

• Timing light is set 


>°BTDC 




*'! 


!0 


Radiator fan 

Hi) 

Condenser 

an (Hi) 


Drive the fan 

notors (radiator 
ind condenser). 


• Ignition switch: ON 

• A/C switch: ON 


Fan motor oper- 
ates at low speed 


»rocedure 

J o. 33* 

I 


3A-225 


!1 


tadiator fan 

Hi) 

Condenser 

an (Low) 


Drive the fan 

notors (radiator 
md condenser). 


• Ignition switch: ON 

• A/C switch: ON 


Fan motor oper- 
ates at low speed. 


•rocedure 

Jo. 33 


3A-225 
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" Needle-nosed wire probe f~. 




27 FU 1264 



CHECK AT THE ENGINE CONTROL MODULE 

(ECM) 13100920223 

TERMINAL VOLTAGE CHECK CHART 

1 . Connect a needle-nosed wire probe (paper clip etc.) to 

a voltmeter probe. 

2. insert the needle-nosed wire probe into each of the ECM 
connector terminals from the wire side, and measure the 
voltage while referring to the check chart. 

NOTE 

1. Measure voltage with the ECM connectors connected. 

2. You may find it convenient to pull out the ECM to 

make it easier to reach the connector terminals.' 

3. Checks don't have to be carried out in the order given < 
in the chart. 

Caution 

Short-circuiting the positive (+) probe between a con- 
nector terminal and ground could damage the vehicle 
wiring, the sensor, ECM, or all three. Use care to pre- 
vent this! 

3. If voltmeter shows any division from standard value, check 
the corresponding sensor, actuator and related electrical 
wiring, then repair or replace. 

4. After repair or replacement,, recheck with the voltmeter 

to confirm that the repair has corrected the problem. 
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ECM Connector Terminal Arrangement * ;. ^ 

... : - ' -■ i 





n 
«* 


ru 


p 

U) 








-1 


CO 






.r 
E* 




n 

ti) 


n 


u 

M 


LJ 
U 


UJ 

-t» 


CjJ 
(71 


U) 

o> 


w 

■4 


n 

U) 
CD 


X 

t* 
«* 


r\> 


171 

U3 


& 




_c 


X. 


ru 




a 


i5 


3 




H 


-4 

10 


n 

3D 
D 


r 

CD 
►* 


















ru 






■g 


\1 


\J 




ft 
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Jl 


o> 


CO 
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QD 
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Terminal 

No. 

<2.0L 

Engine 

(Turbo)> 


Terminal 

No. 

<2.4L 

Engine> 


Check item 


Check condition (Engine condition) 


Normal condition 


1 


1 


No. 1 injector 


• Engine: Warm, idle 

• Suddenly depress the accelerator 
pedal. 


From 11-14 V mo- 
mentarily drops slightly 


14 


14 


No. 2 injector 


2 


2 


No. 3 injector 


15 


15 


No. 4 injector 


3 




Fuel pressure solenoid 


Ignition switch: ON 


B+ 


Engine: From cranking to idling 
(Within approx. 2 minutes) 


0-3 V -> B+ 






Stepper motor coil <A1>* 




• Engine: W a Jra..iflNe..- 0-6 V 
• Gh@tteck immediately after hot re- (reDeats) 
start v ^ 


17 




Stepper motor coil <A2> 




5 


- 


Stepper motor coil <B1> 




I 


18 




Stepper motor coil <B2> 




4 


Idle air control motor 
(Closed) 


Ignition switch: Immediately after 
turning ON 


2V or more (Momen- 
tarily) -> O-l V 




17 


Idle air control motor 
(Open) 


Ignition switch: Immediately after 
turning ON 


4V or more (Momen- 
tarily) -» O-l V 


- 


5 


Idle air control motor 
valve position sensor No.1 


Ignition switch: Immediately after 
turning ON 


1.5-4V (Momentarily) 
-» O-l V or 4.5-5.5 V 




18 


Idle air control motor 
valve position sensor No.2 


Ignition switch: Immediately after 
turning ON 


1.5-4V (Momentarily) 
-» O-l V or 4.5-5.5 V 


3 


6 


EGR solenoid 


Ignition switch: ON 


B+ 


• Engine: Idle 

• Suddenly depress the accelerator 
pedal. 


From B+, momentarily 
drops 


7 


7 


Engine/transaxle general 
control torque reduction 
request signal 1 


Engine: Idle 


4.5-5.5 V 


During driving and speed-changing 
after engine warming up 


0-1 V 


8 




Fuel pump relay 


Ignition switch: ON 


B+ 


Engine: Idle 


0-3 V 




8 


Fuel pump relay module 


Ignition switch: ON 


0-0.5 V 


Engine: Cranking 


0.7-2.8 V 


Engine: Idle 


9 


9 


Evaporative emission 
purge solenoid 


Ignition switch: ON 


B+ 


Engine: Warm, 3,000 r/min 


0-3 V 
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Terminal 
No. 

*0 VA 
<£.UI_ 

Engine 
(Turbo)> 


Terminal 
No. 

Engine> 


Check item 


Check condition (Engine condition) 


Normal condition ; r 

)i' 

if; 

< *v- ■ 


10 


10 


Ignition power transistor 
<A> 


Engine: 3,000 r/rr 


lin 0.3- 


-3.0 V 


23 


23 


Ignition power transistor 
<B> 




11 


— 


Turbocharger waste gate 
solenoid 


Ignition switch: ON 


B+ 


Engine: Idle (When the premium 
gasoline is used) 


0-3 V 


12 


12 


Power supply 


Ignition switch: ON 


B+ 


25 


25 


16 




Boost meter 


Ignition switch: ON 


4-1 3V 


• Engine: Idle 

• Suddenly depress the accelerato 
Dedal. 


From B+, momentarily 

drops 


19 


19 


Volume air flow sensor re- 
set signal 


Engine: Idle 


Q-l V 


Engine: 3,000 r/min 


6-9 V 


20 


20 


Fan motor relay (High) 


Radiator fan is not operating [Engine 
coolant temperature is 90 o C(194°F) 


B+ 


Radiator fan is operating at high 
speed [Engine coolant. temperati 
i s 105 o C *(221°F) or morel" 


0-3 V 

re 


21 


2 1 


Fan motor relay (Low) 


nauiaior ran is noi operating [engine 
coolant temperature is 90 o C(194°F) 
or less] ■'<>. 


B+ 


Rarliatnr fan ic nnoratinn at ln\A/ 
RaUlcllUI. Idll lo UfJclclllliy dl IUVV 

speed [Engine coolant temperature 
is90-105°C(194-221°F) or more] 


0-3 V 


22 


22 


A/C compressor clutch 
relay 


• Engine: Idle •■ ' >l 

• A/C switch: OFF -* ON (A/C cor 
pressor is operating) 


B+ or momentarily 

l- 6 v or more _> , 
, 0-3 V as A/C clutch ' 
cycles 


33 


33 


Generator G terminal 


• Engine:: idle after warm-UD (radia- 
tor fan: OFF) I 

• Rear defogger switch: OFF -» ON 

• Stop lamp: OFF -» ON 


1 0.2-3.5 V, voltage 

drops 


!6 


36 


OhoHe enaine/Malfunction 
indicator lamp* 


Ignition switch: OFF -» ON 


0-3 V-> 9-13 V 

(after several seconds 
have passed) 


>7 


07 

37 


Power jitfWKirKj pressure 
switch 


Engine: Warm, 
idle 


When steering 
wheel is station- 
ary 


D+ 


When steering 
wheel is turned 


0-3 V 


18 


S8 


MFI relay (Power supply) 


Ignition switch: OFF 


B+ 




Ignition switch: ON 


0-3 V 
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Terminal 

No. 

<2.0L 

Engine 

(Turbo)> 


Terminal 

1 Vy 1 1 1 1 1 1 1 CM 

No. 
<2.4L 

Engine> 


Check item 


Check condition (Engine condition) 


^Inrmal p n n ri i t i n n 

Wl 1 1 ICtl U U II U 1 1 1 U II 

.*■ t 

-4 

- r i- ' 

:■' . ' .' ■' « 


41 


41 


Generator FR Terminal 


• Engine: idle after warm-up (rac 
tor fan: OFF) 

• Headlight: OFF -» ON 

• Reardefogger switch: OFF -»ON 

• Stop lamp: OFF -» ON 


a- 0.2-3.5 V, voltade 
drops 


42 


42 


A/C refrigerant intermedi- 
ate pressure switch 


A/C refrigerant 
pressure (High- 
pressure side) 


1,373 kPa(19£ 
psi) or less 


I B+ 


1 ,863 kPa (270 
psi) or more 


0-3 V 


43 


43 


Engine/transaxle general 
control torque reduction 
request signal 2 


Engine: Idle 


0-1 V 


During driving and speed-changing 

after engine warming up 


1-5.5V 


45 


*5 


A/C switch 


Engine: Idle 

Ti 


Turn the A/C 
switch OFF 


0-3 V 


irntheA/C 

switch ON (A/C 
compressor is 
operating) 


I B+ , 


46 


16 


Engine/transaxle general 
control torque execution 
signal 


Engine: Idle at the coolant tempera- 
ture of 50°C(122°F) or lower 


b-l V 


Engine: Warm, idle 


1-4V 


54 


54 


Heated oxygen sensor 
heater (Rear) 


Engine: Warm, idle 


0-3 V J 


Engine: 5,000 r/min J 


B+ 




55 


Evaporative emission 
ventilation solenoid 


Ignition switch: ON 


B+ 


After the engine has warmed up, 
drive the vehicle at a constant speed 
88 km/h (55 mph) (OBD-n monitor- 
ing conditions). 


Momentarily 0-3V 


18 


58 


Engine ignition signal 


Engine: 3,000 r/min 


0.3-3.0 V 


iO 


60 


Heated oxygen sensor 
heater (Front) 


Engine: Warm, idle 


0-3 V 


Engine: 5,000 r/min 


B+ 




61 


Fuel tank differential pres- 
sure sensor 


Engine: Idle 


1.2-3.8 vr ! 


'1 


71 


Ignition switch-ST 


Engine: Cranking 


8V or more 


'2 


72 


Intake air temperature 
sensor 


Ignition switch: 
ON 


When intake air 
temperature is 
0°C (3,2°F) 


3.2-3.8 V 


When intake air 
temperature is 
20°C (68° F) 


2.3-2.9 V 


When intake air 
temperature is 
40°C(104°F) 


1.5-2.1 V 


When intake air 
temperature 
80°C (176°F) 


0.4-1 .OV 

s 
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Terminal 

No. 

<2.0L 

Engine 

(Turbo)> 


Terminal 
No. 
<2.4L 

Engine> 


Check item 


Check condition (Engine condition 


Normal condition 

■:, 


73 


73 


Manifold differential pres- 
sure sensor 


Engine: Idle 1 - 


0.8-2.4 V 


• Engine: Idle 

• Suddenly depress the accelerato 
pedal 


'rises from 0.8-2.4 V 
■ suddenly 


75 


75 


Heated oxygen sensor 
(Rear) 


• Transaxle: 2nd<M/T>, L range 

<A/r> 

• Driving with the throttle widely 
open 

• Engine: 3,500 r/min or more 


0.6-1.0 V 


76 


76 


Heated oxygen sensor 
(Front) 


Engine: Warm, 2,500 r/min 
(Use a diaital-tvDe voltmeter^ 


0 <-> 0.8V 

(repeats) 


BO 


80 


Backup power supply 


Ignition switch: OFF 


B+ 


B1 


81 


Sensor impressed voltage 


Ignition switch: ON 


4.5-5.5 V 


92 




Ignition switch-IG 


Ignition switch: ON 


B+ 


33 


83 


Engine coolant tempera- 
ture sensor 


Ignition switch: 
ON 


When engine 
coolant tempera- 
ture is 0°C 
(32 °F) 


3.2-3.8 V 


When engine 
coolant tempera- 
ture is 20° C 
(68° F) 


2.3-2.9 V 


When engine 
coolant tempera- 
ture is 40°C 
(104°F) 


1.3-1.9 V 


When engine 
coolant tempera- 
ture is 80°C 
(176°F) 


0.3-0.9 V 


14 


84 


Throttle position sensor 


Ignition switch: 
ON (Check for 
smooth voltage 
increase as 
throttle valve is 
moved from idle 
position to wide 
open throttle.) 


Idle 


0.3-1. 0 V 


Wide open 
throttle valve 


4.5-5.5 V 


lb 


or 

85 


Barometric pressure sen- 
sor 


Ignition switch: 
ON 


When altitude is 
0 m (0 ft.) 


Q ~7 A Q \/ 
O. /-4.0 V 


When altitude is 
1 ,260 m (3937 
ft.) 


3.2-3.8 V 


!6 


86 


Vehicle speed sensor 


• Ignition switch: ON 

• Move the vehicle slowly forward 


0 o5 V 

(repeats) 
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Terminal 

No. 

<2.0L 

Engine 

(Turbo)> 


Terminal 
No. 
<2.4L 

Engine> 


Check item 


Check condition (Engine condition) ■ 


Normal condition 


87 


87 


Closed throttle position 
switch 


Ignition switch: 
ON 


Set throttle valve 
to idle position 


• o-i v • 


Slightly open 
throttle valve 


A V or mnrp 

" V VJI 1 1 l\J\ c 


88 


88 


Camshaft position sensor 


Engine: Cranking 


0.4-3.0 V 


Engine: Idle 


0.5-2.0 V 


89 


89 


Crankshaft position sen- 
sor 


Engine: Cranking 


0.4-4.0 V 


Engine: Idle 


1.5-2.5 V 


90 


90 


Volume air flow sensor 


Engine: Idle • 2 




Engine: 2,500 r/min 


91 


91 


Park/Neutral position 
switch <A/T> 


Ignition switch: 
ON 


Set selector l< 
to P or N 


,ver 0-3 V 


Set-selector lev 
to D, 2, L or R 


er. 8-14 V 



i 
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TERMINAL RESISTANCE AND CONTINUITY CHECKS 

1. Turn the ignition switch off. 

2. Disconnect the ECM connector. 

3. Measure the resistance and check for continuity between 
the terminals of the ECM harness-side connector white 
referring to the check chart. 

NOTE 

1. When measuring resistance and checking continuity' 

a harness for checking contact pin pressure should' 
be used instead of inserting a test probe. 

2. Checks do not have to be carried out in the order 
given in this chart. 

Caution 

If resistance or continuity checks are performed on 
the wrong terminals, damage to the vehicle wiring, 
sensors, ECM, and/or ohmmeter may occur. 
Use care to prevent this! 

4. If the ohmmeter shows any deviation from the normal 
condition, check the corresponding sensor, actuator and 
related electrical wiring, and then repair or replace. 

5. After repair or replacement, recheck with the ohmmeter 

to confirm that the repair or replacement has corrected 
the problem. 

ECM Harness Side Connector Terminal Arrangement 




I I I I I I I I II I II I I I I I II I 1 I II I I II I I I I M I I i I I I I 



9FU0392 



Terminal No. 


Inspection item 


Normal condition (Check condition) 


1-12 


No. 1 injector 


2-3 Q [At 20°C(68°F)]<2.0L Engine (Turbo)> 


14-12 


No. 2 injector 


13-16 Q [At 20°C(68°F)]<2.4L Engine> 


2-12 


No. 3 injector 


15-12 


No. 4 injector 


3-12 


Fuel pressure solenoid 


36-44 £i[At20°C(68°F)] 


4-1 2 


Stepper motor coil (Al) <2.0L Engine (Turbo)> 


28-33 Q[At20°C(68°F)] 


17-12 


Stepper motor coil (A2)<2.0L Engine (Turbo)> 


5-12 


Stepper motor coil (B1)<2.0L Engine (Turbo)> 


18-12 


Stepper motor coil (B2)<2.0L Engine (Turbo)> 


4-17 


IAC motor <2.4L Engine> 


Continuity 



TSB Revision 



13A-252 
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Terminal' No. 


Inspection item 


Normal condition (Check condition) 


6-12 


EGR solenoid 


36-44 Q[At20°C(68°F)] 


9-12 


Evaporative emission purge solenoid 


36-44 Q[At20°C(68°F)] 


11-12 


Turbocharger waste gate solenoid 
<2.0L Engine (Turbo)> 


36-44 Q [At 20°C(68°F)] 


13-Body 

ground 


ECM ground 


Continuity (0£2) 


26-Body 

ground 


ECM ground 


54-12 


Heated oxygen sensor heater (rear) 


Approx. 12 Q[At20°C(68°F)] 


55-12 


Evaporative emission ventilation solenoid 


36-44 Q[At20°C(68°F)] 


30-12 


Heated oxygen sensor heater (front) 


Approx. 12 a [At 20°C(68°F)] 


72-92 


Intake air temperature sensor 


5.3-6.7 k£2 [When intake air temperature is 0°C 
(32° F)] 


2.3-3.0 k£2 [When intake air temperature is 
20°C (68°F)] 


1 .0- 1 .5 k£2 [When intake air temperature is 
40°C (104°F)] -"»"**■ -•• 


0.30-0.42 kQ [When intake air temperature is 
80°C(176°F)] 


53-92 


Engine coolant temperature sensor 


5.1-6.5k£2 [When coolant temperature is 0°C 
(32°F)] 


2.1-2.7k£2 [When coolant temperature is 20°C 
(68° F)] 


0.9-1.3 kQ [When coolant temperature Is 40 d C i 
(104°F)] 


0.26-0.36 kQ [When coolant temperature is 
80°C(176°F)] 


17-92 


Closed throttle position switch 


Continuity (when throttle valve is at idle position) 


No continuity (when throttle valve is slightly ' 
open) ,* j 


H -Body 
iround 


Park/Neutral position switch <A/T> 


Continuity (when select lever is at P or N) 


No continuity (when select lever is at D, 2, L or 
R) 



% 
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INSPECTION PROCEDURE USING AN ANALYZER 

13100A30165 

VOLUME AIR FLOW SENSOR 
Measurement method 

1. Disconnect the volume air flow sensor connector, and 

connect the special tool (test harness: MB991348) in be- 
tween. (All terminals should be connected.) 

2. Connect the analyzer special patterns pickup to volume 
air flow sensor connector terminal 3. 

Alternate method (lest harness not available) 

1. Connect the analyzer special patterns pickup to ECM 
terminal 90. 

Standard Wave Pattern 
Observation conditions 



Function 


Special patterns 


Pattern height 


Low 


Pattern selector 


Display 


Engine r/min 


Idle 



Standard wave pattern 



(V) 
10 



T, 











The time (cycle time) T is reduced when 
the amount of intake air increases. 



*~ Times Ti and T2 are equal. 



Time 



Z7FU1199 
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Observation conditions (pattern changes with engine speed changes.) 



(V) 
10 _ 



"f; 



Time 



Z7FU0880 



Wave pattern observation points ' ! : 1 * 4 " ,R "* 

Check to be sure that cycle time T becomes shorter and the frequency increases when the engine speed 
is increased. 



01P0199 



Examples of abnormal wave patterns 

• Example 1 
Cause of problem 

Sensor interface malfunction 

Wave pattern characteristics 

Rectangular wave pattern is output even when the engine 
is not started. 

• Example 2 
Cause of problem 

Damaged rectifier or vortex generation column . 
Wave pattern characteristics 

Unstable wave pattern with non-uniform frequency. How- 
ever, when an ignition leak occurs during acceleration, 
the wave pattern will be distorted temporarily, even if 
the volume air flow sensor is normal. 
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Camshaft, position sensor 
connector 




Special patterns 
pick-up 



Crankshaft 
position sensor 

connector 



Analyzer 



9FU0641 



CAMSHAFT POSITION SENSOR AND CRANKSHAFT 
POSITION SENSOR 

Measurement method 

1. Connect the analyzer special patterns pickup to camshaft 
position sensor terminal 2. 

2. Disconnect the crankshaft position sensor connector and* 
connect the special tool (test harness: MD998478) in. 
between. 

3. Connect the analyzer special patterns pickup to crankshaft 
position sensor terminal 2. 

Alternate method (Test harness not available) 

1. Connect the analyzer special patterns pickup, to ECM 

terminal 88. (When checking the camshaft position sensor, 
signal wave pattern) 

2. Connect the analyzer special patterns pickup to ECM' 

terminal 89. (When checking the crankshaft position sen- 
sor signal wave pattern) 

Standard Wave Pattern 
Observation conditions 



Standard wave pattern 



Function 


Special patterns 


Pattern height 


Low 


Pattern selector 


Display 


Engine r/min 


Idle 'Xi'k 
, , - ir 1 



(V) 



Crankshaft 
position sensor 
output wave 
pattern 



Camshaft position 
sensor output 
wave pattern 



75°BTDC 

5°BTDC 



v 5°B 
\ \ 



2 engine revolutions 
(1 camshaft revolution) 

— T 



131 c 



T 



49 



56° 34 



TDC: Top dead center 



Cycle time T changes 
with engine speed 
changes 



Time 



No. 1 TDC No. 3 TDC No. 4 TDC No. 2 TDC 



9FU0674 



Wave Pattern Observation Points 

Check that cycle time T becomes shorter when the engine speed increases. 
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7FU1192 



Analyzer 



Special 

patterns 

pickup 



Z7FU1201 



Examples of abnormal wave patterns 

• Example 1 ' ! 1 

Cause of problem 

Sensor interface malfunction 

Wave pattern characteristics 

Rectangular wave pattern is output even when the engine 
is not started. 



• Example 2 

Cause of problem 

Loose timing belt 
Abnormality in sensor disk 

Wave pattern characteristics 

Wave pattern jumps to the left or right. 



INJ ECTOR 

Measurement method 



1. 



2. 



Disconnect the injector connector and connect the special 
tool (test harness: MB991 348) in between. (Both the termi- 
nal on the engine control module side and the terminal 
on the power supply side should be connected.) 
Connect the analyzer special patterns pickup to the test 
harness clip on the engine control module side. 



Alternate method (Test harness hot available) 

1 . Connect the analyzer special patterns pickup' to ECM 
terminal 1 to analyze the No.1 cylinder, connection termi- 
nal 2 to analyze the No.3 cylinder, connection terminal 

14 to analyze the No.2 cylinder and connection terminal 

15 to analyze the No.4 respectively. 
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Standard Wave Pattern 
Observation conditions 



Standard wave pattern 



Function 


Special patterns '] > 


Pattern height 


Variable 


Variable knob 


Adjust while viewing the wave pattern 


Pattern selector 


Display 


Engine r/min 


Idle 



(V) 

5 



( Point ) 



( Point B) 
Injector drive time 



0 h 



Drive signal: ON 



Injection coil induced voltage 
(Approx. 7x 10V) 



Drive signal: OFF 



Power voltage 
- Time 



27 FU 1202 



Wave pattern observation points 

Point A: Height of injector coil induced voltage 



Contrast with standard wave pattern 


Probable cause 


Injector coil induced voltage is low or doesn't appear at all. 


Short in the injector solenoid 



* 


L 














— When idling 




— When racing 


Aoipoioi 



Point B: Injector drive time 

• The injector drive time. will be synchronized with the scan 
tool tester display. 

• When the engine is suddenly raced, the drive time will 
be greatly extended at first, but the drive time will soon 
match the engine speed. 
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Analyzer 




Special 

patterns 

pickup 



7FU1203 



STEPPER MOTOR <2.0L Engine (Turbo)> 
Measurement method 

1. Disconnect the stepper motor connector, and connect 
the special tool (test harness: MD998463) in between. 

2. Connect the analyzer special patterns pickup to the step- 

per motor-side connector terminal 1 (red clip on the special 
tool), terminal 3 (blue clip), terminal 4 (black clip) and 
terminal 6 (yellow clip) respectively. 



Alternate method (Test harness not available) . 

1. Connect the analyzer special patterns pickup to ECM 
terminal 4, connection terminal 5, connection terminal 
17, and' connection terminal 18 respectively. 



Standard Wave Pattern 
Observation conditions 



Function 


Special patterns 


Pattern height 


High 


Pattern selector 


Display ; ' " : ' " ; : ' ' £ • 


Engine condition 


When the engine coolant temperature is 20°C(68°F)or below, turn ( the ignition switch from 
OFF to ON (without starting the engine). 




While the engine is idling, turn the A/C switch to ON. 




... * .. 

Immediately after starting the warm engine (approx. 1 minute). 



Standard wave pattern 



Stepper motor 
control signal 
wave pattern 



(V) 

30 

20 
10 



The wave pattern 
appears for an 
instant, but soon 
. disappears. 



( Point B) 

Coil reverse voltage 
(Approx. 3 x10V) 




( Point ] 

induced voltage from the 
motor turning 




Time 



7 FU120 
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Wave pattern observation points 

Check that the standard wave pattern appears when the stepper motor is operating. 
Point A: Presence or absence of induced voltage from the motor turning. (Refer to the abnormal wave 
pattern.) t , , ; A \ *>._ 



Contrast with standard wave pattern 


Probable cause 


Induced voltage does not appear or is extremely small. 


Motor is malfunctioning 


Point B: Height of coil reverse voltage 


Contrast with standard wave pattern 


-Probable cause 


Coil reverse voltage does not appear or is extremely small. 


Short in the coil 




Examples of abnormal wave pattern 
Cause of problem 

Motor is malfunctioning. (Motor is not operating.) 
Wave pattern characteristics 

Induced voltage from the motor turning does not appear. 



01PO20S 



i£ aunt i 

hill ,r J. 

1 ( •'•'■< 



.W W 

3.. ■ . ;i r:>if' 
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IGNITION COIL AND IGNITION POWER TRANSISTOR 

• Ignition coil primary signal. 

Refer to GROUP 16 - Ignition System. 

• Ignition power transistor control signal. 

Measurement method 

1 . Disconnect the ignition power transistor connector, and 

connect the special tool (test harness:. MB£J91 348) in be- 
tween. (All terminals should be connected.) , 

2. Connect the analyzer special patterns pickup to the igni- 
tion power transistor connector terminal 2 (No. 2 - No. 
3) and terminal 7 (No. 1 - No. 4) respectively. 

Alternate method (Test harness not available) 

1. Connect the analyzer special patterns pickup to ECM 
terminal 10 and connection terminal 23 respectively. 

Standard Wave Pattern 
Observation conditions 



Standard wave pattern 



Function Special patterns 


Pattern height 


Low 


Pattern selector D 


i s p I a y 


Engine r/min 


Approx. 1 ,200 r/min 



Crankshaft 
position sen- 
sor output 

wave pattern 



Ignition power 
transistor con- 
trol signal wave 
pattern 



(V) 
6 



U — T _ 
Compression 
top dead center 



> e 



T: Revolution time corresponding 
to a crank angle of 180° 



J L 



6: Spark advance 
angle 



( Point ) 

Wave build-up section 




Time 



9FU0218 
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Wave pattern observation points 

Point: Condition of wave pattern build-up section and maximum voltage (Refer to abnormal wave pattern 
examples 1 and 2.) 



Condition of wave pattern build-up section and maximum voltage 


Probable cause 


Rises from approx. 2Vto approx. 4.5V at the top-right 


Normal 


2V rectangular wave 


Open-circuit in ignition primary circuit 


Rectangular wave at power voltage 


Ignition power transistor malfunction 



Normal wave pattern 



r - - n -■- ' i t /~ 1 

»£_ M I I f— i 



Normal wave pattern 



V B - 



Examples of abnormal wave patterns 

• Example 1 

Wave pattern during engine cranking 

Cause of problem 

Open-circuit in ignition primary circuit 

Wave pattern characteristics , , 

Top-right part of the build-up section cannot be seen,; 
and voltage value is approxiinatety 2V too low. 

• Example 2 

Wave pattern during engine cranking 

Cause of problem 

Malfunction in ignition power transistor 

Wave pattern characteristics 

Power voltage results when the ignition power transistor 
is ON. 
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ON-VEHICLE SERVICE 13100100221 

THROTTLE BODY (THROTTLE VALVE AREA) 
CLEANING 

1. Start the engine and warm it up until the coolant is heated 
to 80°C(176°F),or higher and then stop the engine. 

2. Remove the air intake hose from the throttle body. 




3. Plug the bypass passage inlet (arrow) of the throttle body. 
Caution 

Do not allow cleaning solvent to enter the bypass 
passage. 

4. Spray cleaning solvent into the valve through the throttle' 
body intake port and leave it for about 5 minutes." 

5. Start the engine, race it several times and idle it for about 
1 minute. If the idling speed becomes unstable (or if the 
engine stalls) due to the bypass passage being plugged,, 
slightly open the throttle valve to keep the engine running. 

6. If the throttle valve deposits are not removed, repeat 
steps 4 and 5. 

7. Unplug the bypass passage inlet. " ,; 

8. Attach the air intake hose. :V 

9. Use the scan tool to erase the diagnostic trouble code. 

10. Adjust the basic idle speed. (Refer to P.13A-266.) 

NOTE 

If the engine hunts while idling after adjustment of the 
basic idle speed, disconnect the (-) cable from the battery 
for 10 seconds or more, and then reconnect it and run 
the engine at idle for about 10 minutes. 
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Throttle position 
sensor connector 



mm 




Y y Jumper wire 



7FU062P 



Throttle lever 




CLOSED THROTTLE POSITION SWITCH AND 
THROTTLE POSITION SENSOR ADJUSTMENT 

13100130060 

NOTE 

When using the scan tool, proceed to service data item 26 
and observe the ON/OFF changes to the closed throttle posi- 
tion switch instead of performing ohmmeter tests. If the scan 
tool is not available, follow the steps bellow. 

1. Disconnect the connector of. the throttle position sensor. 



2. 



Connect an ohmmeter between terminal 3 (closed throttle 
position switch) and 4 (sensor ground) by using jumper 
wires. 



3. 



Insert a feeler gauge with a thickness of 0.45 mm (.0177 
in.) between the fixed SAS and the throttle lever. 



Loosen the throttle position sensor mounting bolt; then 
turn the throttle position sensor body fully counter clock- 
wise. 

In this condition, check for continuity between terminals 
3 and 4. 



Slowly turn the throttle position sensor clockwise until 
the point at which continuity between terminals 3 and 
4 changes to non-continuity is found. 
Tighten the throttle position sensor installation bolt at 
that position. 

Connect the connector of the throttle position sensor. 
Connect the scan tool to the data link connector (16-pin). 
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Terminal 2 Terminal 4 
(sensor output) (sensor ground) 




MB991348 



Throttle 
position sensor 

7FU0633 



9. When not using the scan tool, proceed as follows: 

(1) Disconnect the throttle position sensor connectors 
and connect the special tool. Test harness set, be- 
tween the disconnected connectors. 

(2) Connect a digital voltmeter between' the throttle posi- 
tion sensor terminal 2 (sensor output) and terminal; 
4 (sensor ground.) 



10. Turn the ignition switch ON (but do not start the engine).: 

1 1 . Check the throttle position sensor outptif voltage. 

Standard value: 400-1,000 mV 

12. If there is a deviation from the' standard value, check 
the throttle position sensor and the related, harness. 

13. Remove the feeler gauge. 

14. Switch OFF the ignition switch. 
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FIXED SAS ADJUSTMENT 13100160066 

NOTE 

1. The fixed SAS should not be moved unnecessarily; 
it has been precisely adjusted by the manufacturer. 
2 . If the adjustment is disturbed for any reason, readjust 
as follows. 

1 . Loosen the tension of the accelerator cable sufficiently. 

2. Back out the fixed SAS lock nut. 

3. Turn the fixed SAS counterclockwise until it is sufficiently 
backed out, and fully close the throttle valve. 

4. Turn the fixed SAS clockwise until the throttle lever is 

touched (i.e., the point at which the throttle valve begins 
to open). 

From that point, turn the fixed SAS clockwise another 
1-1/4 turn . 

5. While holding the fixed SAS so that it doesn't move, tighten 
the lock nut securely. 

6. Adjust the tension of the accelerator cable. 

7. Adjust the basic idle speed. 

8. Adjust the closed throttle position switch and the throttle 
position sensor. (Refer to P.13A-263.) 
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BASIC IDLE SPEED ADJUSTMENT 13100180283 

NOTE ' J j 

1. The standard idle speed jia^^ft adjusted, by, thef 
engine speed adjusting screw by the manufacturer, 
and there should usually "be no rteed for readjustment. 

2. - The adjustment, if made, Should be made after first: 

confirming that the spark plugs; thejrijectors, the idle 
air control servo, the compression pressure, etc., are 
all normal. . , 'f 

1.. The vehicle should be prepared as follows before the, 
inspection and adjustment. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• - Lights, cooling fan and accessories: OFF 

• Transaxle: Neutral (A/T for P range) 

'2. Connect the scan tool to the data link connector (16-pin) 

NOTE 

When the scan tool is connected, the diagnostic test mode 
control terminal should be grounded. 

3. Start the engine and run at idle. 

4. Select the item No. 30 of the SCAN TOOL (MUT-II) 

Actuator test. 

NOTE 

This holds the IAC motor at the basic step to adjust the 
basic idle speed. 

5. Check the idle speed. 

Standard value: 750 ± 50 r/min 

NOTE 

1. The engine speed may be 20 to 100 r/min lower 
than indicated above for a new vehicle [driven approxi- 
mately 500 km (300 mile) or less], but no adjustment 
is necessary. 

2. If the engine stalls or the r/min is low even though 
the vehicle has been driven approximately 500 km 
(300 mile) or more, it is probable that deposits are 
adhered to the throttle valve, so clean it. 

(Refer to P.13A-262.) 
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If not within the standard value range, turn the engine 
speed adjusting screw to make the necessary adjustment. 

NOTE 

If the idling speed is higher than the standard value range 
even when the engine speed adjusting screw' is fully 
closed, check whether or not there is any indication that 
the fixed SAS has been moved. If there is 'an indication 
that it 'has been moved, adjust the fixed SAS. If there; 
are no indications that it has been moved, it is possible 
that there is leakage as a result of deterioration of the 
fast idle air valve (FIAV), and, if so, the throttle body 
should be replaced. 

Press the scan tool clear key, and release the IAC motor 
from the Actuator test' mode. 

NOTE 

Unless the IAC motor is reJeased, the Actuator test mode, 
will continue 27 minutes. 

8. Switch OFF the ignition switch. 

9. Disconnect the scan tool. 

10. Start the engine again and let it run at idle speed for 
about 10 minutes; check to be sure that the idling condition 
is normal. 
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Fuel pressure 
gauge 

O-ring or gasket 



MD998709 
MD998742 



IFU0157 




\ 6FU2074 





\ 6FU2074 



FUEL PRESSURE TEST 13100190228 

1. Release residual pressure from the fuel line. 
(Refer to P.13A-271.) 

2. Disconnect the high-pressure,, fuel, hose -at the fuel rail' 
side. 

Caution 

Cover the hose with a shop towel not to let pressurized , 
fuel gush out. 



3. Remove the union joint and bolt from the special tool 

(adapter hose MD998709) and instead attach the special 
tool (hose adapter MD998742) to the adapter hose. 

4. Install a fuel pressure gauge on the adapter hose that 

was set up in step 3. 

Use a suitable O-ring or gasket between the fuel pressure 
gauge and the special tool so as to seal in order to prevent 
fuel leakage at this time. 



5. Install the special tool, which was assembled in steps 
3 and 4 between the fuel rail and the high pressure hose. 



6. Connect the fuel pump drive terminal to the battery (+) 

terminal using a jumper wire to drive the fuel pump. Check 
the fuel pressure gauge and special tool connections 
for leaks. 

7. Disconnect the jumper wire from the fuel pump drive termi- 
nal to stop the fuel pump. 

8. Start the engine and run at idle. 



9. Measure fuel pressure while the engine is running at 
idle. 

Standard value: 

Approx. 230 kPa (33 psi) at curb idle 
<2.0L Engine (Turbo)> 

Approx. 270 kPa (38 psi) at curb idle <2.4L Engine> 
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10. Disconnect and plug the vacuum hose from the fuel pres- 
sure regulator and measure fuel pressure with the hose 
end closed by a finger. 

Standard value: 

289-309 kPa (42-45 psi) at curb idle , 
<2.0L Engine (Turbo)> 

330-350 KPa (47-50 psi) at curb idle <2.4L Engine> 

11. 



12. 



Check to see that fuel pressure at idle does not drop 
even after the engine has been raced several times. 
Racing the engine repeatedly, hold the,, fuel return hose 
lightly with fingers to feel- that fuel pressure is present 
in the return hose. ' 

NOTE 

If the fuel flow rate is low, there will be no fuel pressure 
in the return hose. 

13. If any of fuel pressure measured in steps 9 to 12 is out 
of specification, troubleshoot and repair according to the 
table below. 



Symptom 


Probable cause 


Remedy 


• Fuel pressure too low 

• Fuel pressure drops after racint 

• No fuel pressure in fuel return " 
hose 


Clogged fuel filter 


Replace fuel filter 


l 

Fuel leaking to return side due to 
poor fuel regulator valve seating or 
settled spiing 


Replace fuel pressure regulator 


Low fuel pump delivery pressure 


Replace fuel pump 


Fuel pressure too high 


Binding valve in fuel pressure regu- 
lator 


Replace fuel pressure regulator 


Clogged fuel return hose or pipe 


Clean or replace hose or pipe 


Same fuel pressure when vacuum 
hose is connected and when dis- 
connected 


Damaged vacuum hose or clogged 
nipple 


Replace vacuum hose or clean nip- 
ple 


Malfunction of the fuel pressure 
control system 


Checking the fuel pressure control 
system 
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14. Stop the engine and observe fuel pressure gauge reading. 
Normal if the reading does jibt drop withfo £• minutes. 
If it does, observe the rate of drop and troubleshoot and 

repair according to "the table, below. , '' , f < 



Symptom 


Probable cause 


Remedy 1 " V ' v 


Fuel pressure drops gradually after 
engine is stopped 


Leaky injector 


Replace inject& ' ' ' 


Leaky fuel regulator valve seat 


Replace fuel pressure regulator 


Fuel pressure drops sharply im- 
mediately after engine is stopped 


Check valve in fuel pump is held 
open 


Replace fuelpump . . 



15. Release residual pressure from the fuel pipe line. 
(Refer to P.13A-271.) 

16. Remove the fuel pressure gauge and special tool from 
the fuel rail. 

Caution 

Cover the hose connection with a shop towel to pre- 
vent splash of fuel that could be caused by some 
residual pressure in the fuel pipe line. 

17. Replace the O-ring at the end of the fuel high pressure 
hose with a new one. 

16. Fit the fuel high pressure hosejnto the fuel rail and tighten 
the bolts to specified torque. yi * 

Tightening torque; 5 Nm (3.6 ft. lbs.) . g 

19. Check for fuel leaks. J; ,'■ . / ; \,*£\PJ' % \ \ 

(1) Apply the battery positive voltage to the fuelpump 
drive terminal tq drive the fuel pump. 

(2) Check the fuel line for leaks, repair as needed. 
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<AWD> 




A03X012O 



Fuel pump drive connector 




A03X0029 



FUEL PUMP CONNECTOR" DISCONNECTION 
(HOW TO REDUCE FUEL LINE PRESSURE) 

13100090108 

When removing the fuel pipe, hose, etc., since fuel pressure 
in the fuel pipe line is high, do the following operation so 
as to release fuel pressure in the line and prevent fuel from 
running out. 

1. Remove the rear seat cushion. 

(Refer to GROUP 52A- Seat.) ' 

2. Remove the protector to disconnect the fuel pump connec- 
tor. 

3. Start the engine and let it run until it stops naturally, iturn 
off the ignition switch. - ; 

4. Connect the fuel pump connector to install the protector.' 

5. Install the rear seat cushion. J 



FUEL PUMP OPERATION CHECK' 13100200082 

1. Check the operation of the fuel pump by using the scan ' 
tool to force-drive the fuel pump. 

2. If the fuel pump will not operate, check by using the 
following procedure. If normal, check the fuel pump drive 
circuit. 

(1) Turn off the ignition switch. 

(2) When the fuel,, pump drive connector (black) is at- 
tached directly to the battery, check if the sound of 
the fuel pump operation can be heard. 

NOTE 

As the fuel pump is an in-tank type, the fuel pump 
sound is hard to hear, so remove the fuel tank filler 
tube cap and check from the tank inlet. 

(3) Check the fuel pressure by pinching the fuel hose 
with the fingertips. 
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ON-VEHICLE INSPECTION 

COMPONENT LOCATION 
<2.0L Engine (Turbo)> 



OF MFI COMPONENTS 



13100210276 



Mamo 
iNcti i it- 


^vmhol 
oy 1 1 iuui 


Namp 

1 MQI 1 IG 


fivmhol 


Ait* /rvnrlition inn PAmnrflccnr r*li it/"*h rolow 
Mil L-UllUILIUlllliy UUIIipicooUr L.IULL.II Icldy 


A 
r\ 


Inipptnr 

1 1 IJoOlUI 


n 


Air ronrlitioninn ^witrh 


w 


namQhaft no^ition ^pn^or 

Uul 1 IOI 1 Ql L JJUOIUUII OCIIOUI 


R 


Knock sensor 


L 


rthprk pnn i np/M a If i inrtinn inrliratnr la inn 

\j\ ICUIa CliyillC/IVIallUIIL'UUII 1 1 IUIOuLU 1 ICll 1 IU 


u 


Manifold differential nre^ure (MDP^ ^en^or 

IVIUIIIIvlU 1 1 Vsl v/l 1 LIUI Ul vOOUl v 1 IVIL^I 1 Ovl IOUI 


H 


P.rankQhaft nnQition QpnQor 

vl CI 1 IrXOl ICIIL UUOIUUI 1 OCI IOUI 


N 


Data link connector 

IS III llx vvl II 1 vVLvl 


V 


Multiport fuel injection (MFI) relay 






1 


Park/Mpi itral nn^itinn ciwitph 

i ai iv i icu u cii l/uoiuuii ovviiuii 


T 


Fnninp control moHiilp fFCI\/h 

1 1 1 \J II 1 1/ O W 1 1 LI \J 1 II 1 \J\J U 1 1/ 1 1 \J 1 V 1 f 


X 


Power steering pressure switch 


Q ' 


Fnninp roolant tpmnprati irp QpnQor 


D 


Resistor 


. 1 


P\/Qr\nrQti\/o om ice inn m irnQ cnlannirl 
C VdpUldLI vc clllloolUII pUILJc oUlcllUlU 


1 


Throttlp noQition spn^nr (with hiiilt-ih HftaiMi 

1 1 IIUUIC IJUOIIIUI 1 OCI IOUI I VV III 1 UUIII II 1 MlvoCU 

throttle position switch) 


G 


Fuel pressure solenoid 


M 


Fuel pump check terminal 


E 


Turbocharger waste gate solenoid 


S 


Fuel pump relay 


Y 


Vehicle speed sensor 


C 


Heated oxygen sensor (Front) 


P 


Heated oxygen sensor (Rear) 


Z 


Volume air flow sensor (with built-in intake air 
temperature sensor and barometric pressure 
;ensor) 


B 


Idle air control motor 


F 

< 


Ignition coil (Ignition power transistor) 


K 



NOTE 

The "Name" column is in alphabetical order. 
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it 



II III 
Air conditioning compressor 
clutch relay 




A6FU2079 




I St < ' -t <^ 

Vehicle speed sensor 




Throttle position sen- 
sor (with built-in closed 
throttle position switch) 





A6FU2084 



fM - - — —- .'/VS^SSiftiH Hr&m — L 

■ Y. Volume air flow sensor (WWW 

r built-in intake afr temperature 
^a. sensor and barometric pressure 
sensor) 




, A6FU208O- 



Engine coolant 
temperature sensor 

\ l^VWv 





JJU 

Idle air control motor 
(stepper motor) 




Jlr= A6FU2083 



r-^r, , -j k Evaporative emiission 
= EGRsole no.dffi gg eso | en<)jd 
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AND 2.4L ENGINE> ~ of MFI Components 
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<2.4L Engine> 



Name 


Symbol 


Name 


Symbol 


Air conditioning compressor clutch relay 


P 


Idle air control motor 


D 


Air conditioning switch 


S 


Ignition coil (Ignition power transistor) 


1 


Camshaft position sensor 


N 


Ignition power transistor 


G 


Check engine/Malfunction indicator lamp 


Q 






Crankshaft position sensor 


K 


injector 


L 


Data link connector 


R 


Manifold differential pressure (MDP) sensor 


F 


EGR solenoid 


H 


MultiDort fuel injection (MFI), relay 


U 


Engine control module (ECM) 


T 


Park/Neutral position switch 


0 


Engine coolant temperature sensor 


M 


Power steering pressure switch 


: j " 


Evaporative emission purge solenoid 


H 


Throttle position sensor (with built-in closed 


E - 


Fuel pump check terminal 


C 


throttle position switch) 


Fuel DumD relav 


u 


Wphiplp cnppH ^pn^nr 


j A 


Fuel pump relay module 


T 




Heated oxygen sensor (Front) 


V 


Vehicle speed sensor 


A 


Heated oxygen sensor (Rear) 


W 


Volume air flow sensor (with built-in intake air 
temperature sensor and barometric pressure 
sensor) 


B 



NOTE 

The "Name" column is in alphabetical order. 
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-Throttle position sensor V- 1 

(with built-in, closed ) v 
' throttle position switch) ' =-\ 





Ignition power transistor (^[<g 




6FU2494 





6FU2620 



V ^ X^^N // Power steering pressure 
0^35 switch 
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MULTIPORT FUEL INJECTION(IMFI) RELAY 
AND FUEL PUMP RELAY CHECK 



131 



1. Remove the relay. 

2. Check the continuity between the MFI relay terminals. 



Inspection terminals 


Continuity 


■ 


2-4 


Continuity (Ap 


prox. 70 £2) ! 



3. 



4. 



5. 



Use the jumper leads to connect relay terminal 4 to the 
battery (+) terminal and terminal 2 to the battery (-) termi- 
nal. 

Check the continuity between relay terminals 1 - 3 while 
connecting and disconnecting the jumper lead 'at the bat- 
tery (-) terminal. 



Jumper lead 


Continuity between terminals 1 - 3 


Connected 


Continuity (0i2) 


Disconnected 


No continuity 



If there is a defect, replace the MFI relay or fuel | 

relay. 



Volume air flow sensor 
side connector 




Intake air temper- 
ature sensor 



CZZD 



— > sO 



Ft 
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INTAKE AIR TEMPERATURE SENSOR CHE(lc 

13106260676 

1. Disconnect the volume air flow, sensor connectors. 

2. Measure resistance between terminals 5 and 6. 



Temperature [°C(°F)] 


Resistance (kQ) 


0 (32) 


5.3-6.7 


20 (66) 


2.3-3.0 


60 (1 76) 


0.30-0.42 A 


Measure resistance while heating the sensor using a hair 
drier. 


Temperature 


Resistance 


Higher 


Smaller 



4. If resistance does not decrease as heat increases the 
resistance remains unchanged, replace the volume air 
flow sensor assembly. 
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ENGINE COOLANT TEMPERATURE SENSOR 

CHECK 13100310075 

Caution 

Be careful not to touch the tool against the connector 
(resin section) when removing and installing. 

1. Remove engine coolant temperature sensor from the in-, 
take manifold. 




2. With temperature sensing portion of engine cooiant tem- 
perature sensor immersed in hot water, check resistance. 



Temperature [°C(°F)] 


Resistance (kQ) 


0 (32) 


5.1-6.5 


20 (66) 


2.1-2.7 


40 (1 04) 


0.9-1.3 


60 (1 76) 


0.26-0.36 



3. If the resistance deviates from the standard value greatly, 
replace the sensor. 




4. Apply sealant threaded-'portion. 

Specified sealant: 

3M NUT locking Part No. 4171 or equivalent, 

5. Install engine coolant temperature sensor and tighten 

it to specified torque. 

Sensor tightening torque: 30 Nm (22 ft.lbs.) 

6. Fasten harness connectors securely. 



Z9FU0157 
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Throttle position 
sensor connector 




Throttle position 
sensor connector 
«» 


I I 


IB ° : 

D° 


■roioioioil ■ 








- 
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THROTTLE, POSITION SENSOR CHECK 1310032007s 

1. Disconnect the throttle position sensor connector. 

2. Measure the resistance between the throttle position sen- 
sor side connector terminal 1 and terminal 4. 

Standard value: 3.5-6.5 k£l 



3. Measure the resistance between the throttle position sen- 
sor side connector terminal 2 and terminal 4. 



Throttle valve slowly open until 
fully open from the idle position 



Changes smoothly, in pro- 
portion to thl f bpening 
angle of the throttle valve 



4. If the resistance is outside the standard value, or if it; 
doesn't change smoothly, replace the thrbttle position 

sensor. 

NOTE 

Always adjust the throttle position sensor after replace- 
ment. 



Throttle position 
sensor connector 



slip 




yc oy 
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CLOSED THROTTLE POSITION SWITCH CHECK 

13100330033 

1. Disconnect the throttle position sensor connector. 

2. Check the continuity between the throttle 8 Position sensor 
connector side terminal 3 and terminal' 4. 



Accelerator pedal 


Continuity 


Depressed 


Non-conductive 


Released 


Conductive (0 Si) 



If out of specification, replace the throttle position sensor. 
NOTE 

After replacement, the closed throttle position switch and 
throttle position sensor should be adjusted. 
(Refer to P.13A-263.) 
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HEATED OXYGEN SENSOR CHECK 13100500120 
<Heated oxygen sensor (front)> 

1 . Disconnect the heated oxygen sensor connector and con- 

nect the special tool (test harness) to the connector on, 
the heated oxygen sensor side. 

2. Make sure that there is continuity [Approx. 12 £2at20°C 
(68°F)] between terminal 1 (red clip of special tool) and 
terminal 3 (blue clip of special tool) on the heated oxygen 
sensor connector. 

3. If there is no continuity, replace the heated oxygen sensor. 

4. Warm up the engine until engine coolant is 80°C(176°F) 
or higher. 

5. Use the jumper wires to connect terminal 1 (red clip) 

of the heated oxygen sensor connector to the battery 
(+) terminal and terminal 3 (blue clip) to the battery (-) 
terminal. 

Caution 

Be very careful when connecting the jumper wires; 
incorrect connection can damage the heated oxygen 
sensor. 

6. Connect a digital voltage meter between terminal 2 (black 
clip) and terminal 4 (white clip). 

7. While repeatedly racing the engine, measure the heated 
oxygen sensor output voltage. iJ ' 



Standard value 



Engine 


Heated oxygen sensor 
output voltage 


Remarks 


«/"n e n 

racing 

engine 


u.o— i.uv , 


If you rriake i the air/ 
fuel ratio rich by rac- 
ing the engine.@- 
peatedly, a normal . 
heated oxygen sen- 
sor will output ? volt- 
age of 0.6-1 .OV. 



8. If the sensor is defective,' replace the heated oxygen 
sensor. * - • 



NOTE 

For removal and installation of the heated oxygen sensor, 
refer to the following sections: 

• GROUP 1 5 - Exhaust Manifold <2.0L Engine (Turbo)> 

• GROUP 15 - Exhaust Pipe and Main Muffler<2.4L 

Engine> 
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B n 

D 



M r p ia 



EZL 



12 3 4 
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<Heated oxygen sensor (rear)> 

1 . Disconnect the heated oxygen sensor connector. 

2. Make sure that there is continuity [approx. 12 CI at 20°C 
(68°F)] between terminal 3 and terminal | on the heated 
oxygen sensor connector. 

3. If there is no continuity, replace the heated oxygen sensor. 

NOTE 

If the scan tool dose not display 'the standard value: 
although no abnormality is found by the above men- 
tioned continuity test and harness check, replace the 
heated oxygen sensor (rear). 
For removal and installation of the oxygen sensor, 
refer to GROUP 15 - Exhaust Pipe, Main-Muffler. 



1 



2. 




INJECTOR CHECK 13100520072 
Measurement of Resistance between Terminals 

1. Remove the injector connector. 

2. Measure the resistance between terminals. 

Standard value: 2-3 Q [at 20°C (68°F)] 
<2.0L Engine (Turbo)> 
13-16 Q [at 20°C(68°F)] 
<2.4L Engine> 

3. Install the injector connector 
Checking operation sound 

Using a stethoscope or long blade screwdriver, check the 
operation sound ("tick-tick-tick") of injectors during idling or 
during cranking 

Check that as the engine speed increases, the frequency 
of the operating sound also increases. 

Caution 

Note that even if the injector you are checking is not 
operating, you will hear the operating sound of the other 
injectors. 

NOTE 

If no operating sound is heard from the injector that is being 
checked, check the injector drive circuit. If there is nothing 
wrong with the circuit, a defective injector or ECM is suspected 
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D 



jnzn 



6FU2097 



RESISTOR CHECK <2.0L Engine (Turbo)>; 

13101050020 

Measurement of Resistance between Terminals 

1 . Disconnect the resistor connector. 

2. Measure the resistance between terminals. 



Measuring terminals 


Resistance 


1-3 


5.5-6.5Q[At20 o C(68°F)] 


4-3 




5-3 




6-3 





3. If the resistance is out of specification, replace the resistor. 




idle air CONTROL MOTOR STEPPER Motor) 
CHECK <2.0L Engine (Turbo)> 13100540002 

Checking the Operation Sound 

1. Check to be sure that the engine coolant temperature 

is 20°C(68°F) or below. 

NOTE 

Disconnecting the engine coolant temperature sensor 
connector and connecting the harness-side of the connec- 
tor to another engine coolant temperature sensor that 
is at 20°C(68°F) or below is also okay. 

2. Check that the operation sound of the stepper motor 

can be heard after the ignition is switched ON (but without 
starting the motor), then OFF. 

3. If the operation sound cannot be heard, check the stepper 
motor's activation circuit. 

If the circuit is normal, it is probable that there, is amalfunc- 
tion of the stepper motor or of the engine control' module. 
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i 


3f 


4 


5 


6 




1 


2 


3 


u 


5 


6} 




\ " 
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White 



MD998463 



Idle air 
control 
servo 



7FU0294 



Checking the Coil Resistance 

1. Disconnect the idle air control motor connector and con- 
nect the special tool (test harness). 

2. Measure the resistance between terminal 2 (white, clip 

of the special tool) and either terminal ,1 (red clip) or 
terminal 3 (blue clip) of the connector at the idle air control 
motor side. ; 

Standard value: 28-33 Q [at 20°C(68°F)] 

3. Measure the resistance, between terminal 5 (green clip 

of the special tool) and either terminal 6 (yellow clip.) 
or terminal 4 (black clip) of the connector at the idle air 
control motor side. 

Standard value: 28-33 a [at 20°C (68°F)] 



Operational Check 

1. Remove the throttle body. 

2. Remove the stepper motor. 

3. Connect the special tool (test harness) to the idle air 

control motor connector. 

4. Connect the positive (+) terminal of a power supply 
(approx. 6V) to the white clip and the green clip. 

5. With the idle air control motor as shown'in the illustration, 
connect the negative (-) terminal, of the power supply 
to each clip as described in the following steps, and check 
whether or not a vibrating'feeling (a-feeling of very slight 
vibration of the stepper motor) is generated as a result 
of the activation of the stepper motor. 

(1) Connect the negative (-) terminal of the power supply 
to the red and black clip. 

(2) Connect the negative (-) terminal of the power supply 
to the blue and black clip. 

(3) Connect the negative (-) terminal of the power supply 
to the blue and yellow clip. 

(4) Connect the negative (-) terminal of the power supply 
to the red and yellow clip. 

(5) Connect the negative (-) terminal of the power supply 
to the red and black clip. 

(6) Repeat the tests in sequence from (5) to' (1). 

6. If, as a result of these tests, vibration is detected, the 

stepper motor can be considered to be normal. 
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IDLE AIR CONTROL MOTOR (DC: MOTOR) 
CHECK <2.4L Engine> 13100540108 

Use a stethoscope or long blade screwdriver to check if the 
operating sound of the idle air control' motor can be heard 
immediately after the ignition switch is turned to "ON". 

NOTE 

If the motor operation cannot be heard, check the motor 
drive circuit and the idle air control motor. 



FUEL PRESSURE SOLENOID CHECK 
<2.0L Engine (Turbo)> isioossmns 

note . 

When disconnecting the vacuum hose, always rnake a mark' 
so that it can be reconnected at original position! 

1. Disconnect the vacuum hose from the solenoid valve. 

2. Disconnect the harness connector. 
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D 




7FU0983 



3. Connect a hand vacuum pump to the nipple. 

4. Connect a battery to the solenoid valve and apply a vacu- 
um to check air-tightness. 



Battery voltage 


B nipple 


Normal condition 


Not applied 


Open 


Vacuum leaks 


Closed 


Vacuum maintained 


Applied 


Open 


Vacuum maintained 



5. Measure the resistance between the terminals of the sole- 
noid valve. 

Standard value: 36-44 Q [at 20°C (68° F)] 



EVAPORATIVE EMISSION PURGE SOLENOID 

CHECK 13100560173 

Refer to GROUP 17 - Emission Control System. 

EGR SOLENOID CHECK 13100570152 

Refer to GROUP 17 - Emission control System. <2.0L Engine 
(Turbo) > 

Refer to GROUP 17 - Emission Control System. <2.4L 
Engine> 

TURBOCHARGER WASTE GATE SOLENOID 

CHECK 13100590028 

Refer to GROUP 15 - On-vehicle Service. 
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INJECTOR 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Fuel Line Pressure Reduction (Refer to P.13A-271.) 

• Spark Plug Cable Removal 



13100710103 



Post-installation Operation 

• Spark Plug Cable Installation 

• Fuel Leakage Inspection 




Engine oil 



Removal steps 

►C^ 1 . High-pressure fuel hose connection 
2,-9-rifig 

3. Fuel return hose connection 

4. Vacuum hose connection 
►B-^ 5. Fuel pressure regulator 

1. PCV hose 



8. Injector connectors 

9. Fuel rail 

10. Insulators 

11. Insulators 
^►►A^| 12. Injectors 

13. O-rings 

14. Grommets 



MFI <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> - Injector 



REMOVAL SERVICE POINT ^ * f i r> 

<4A^ FUEL RAIL/INJECTORS REMOVAL 

Remove the fuel rail (with the injectors attached to it.) 

Caution ,,. s /r * 

Do not drop the injector. . . 
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INSTALLATION SERVICE POINTS 
►A<« INJECTORS INSTALLATION 

(1) Apply a small amount of clean engine oil to the O-ring. 
Caution 

Do not let the engine oil get into the fuel rail. 

(2) While turning the injector to the left and right, install it 
to the fuel rail. 

(3) Check to be sure that the injector turns smoothly. 

If it does not turn smoothly, the O-ring may be trapped, 
remove the injector and then, re-insert it into the fuel rail 
and check once again. 



►B^ FUEL PRESSURE REGULATOR INSTALLATION 

(1) Apply a small amount of clean engine oil to a new O-ring 
and insert it to the fuel rail carefully. 

Caution 

Do not let the engine oil get into the fuel rail. 

(2) If the fuel pressure regulator does not move. smoothly, 
the O-ring may be folded. Then, remove' the regulator 
to check the O-ring for damage. 

(3) Tighten the regulator to the specified tqjgue. 

Tightening torque: 8.8 Nm '(6.5 ft.lbs.) 
►C^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of clean engine oil to the hose union, 
and then insert, being careful not t& damage 'the O-ring. 

Caution ,f ' r 

Do not let the engine oil get into the fuel rail. 
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THROTTLE BODY 

REMOVAL AND INSTALLATION! 



Pre-removal Operation 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service.) 

• Battery Removal 



1 '-ttntofMhi 



Post-installation Operation 

• Battery Installation 

• Engine Coolant Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Accelerator Cable Adjustment u 

(Refer to GROTfP'lT- On-vehlcfe ^efvica) 



<2.0L Engine (Turbo)> 

2 U 



Nm J 
2.9 ft.lbs. <2.4L Engine> 




15 - 22 Nm 
11 - 16 ftJbs. 



A03X0209 



Removal steps 

1. Accelerator cable connection 

2. Air hose "C" 

<2.0L Engine (Turbo)> 

3. Air intake hose <2.4L Engine> 

4. TPS connector 

5. IAC motor connector 

6. Vacuum hose connection 



7. Heater hose connection 

8. Charge air cooler fitting 
<2.0L Engine (Turbo)> 

9. Gasket <2.0L Engine (Turbo)> 

10. Throttle body 

11. Throttle body gasket 



Throttle body 



Throttle 
gasket 




Projection 
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INSTALLATION SERVICE POINT 

►A^ THROTTLE BODY GASKET INSTALLATION 

Install the throttle body gasket so that the projection is where 
shown in the illustration. 

Caution 

Poor idling etc. may result if the throttle body gasket 
is installed incorrectly. 
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AND 2.4L ENGINE> -Throttle Body 



DISASSEMBLY AND REASSEMBLY 
<2.0L Engine (Turbo)> 



2Nm 
1.4 ft.lbs 



■■( 




13100970051 
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Disassembly steps 

•^A^^-A^ 1. Throttle position Sensor (with built- 
in closed throttle position switch) 

2. Idle air control motor 

3. O-ring 

4. Throttle body 
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AND 2.4L ENGINE> -Throttle Body 



l3A-!293 



<2.4L Engine> 




6EN1114 



Disassembly steps 

^►►A-^ 1. Throttle position sensor (with built- 
in closed throttle position switch) 
<4A^- 2. Idle air control motor 

3. Gasket 
-4B^ 4. Throttle body 




Throttle position sensor 
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DISASSEMBLY SERVICE POINTS 

^►THROTTLE POSITION SENSOR AND IDLE All? 
CONTROL MOTOR REMOVAL 

1. Do not disassemble the sensor and motor. 

2. Do not immerse solvent to clean the sensor and motor. 
Clean then with shop towel. 

<4B^ THROTTLE BODY REMOVAL 

1 . Do not remove the throttle valve. 

2. Check if the vacuum port or passage is clogged. Use 

compressed air to clean the vacuum passage. 

REASSEMBLY SERVICE POINT 

►A^ THROTTLE POSITION SENSOR INSTALLATION 

(1) Install the throttle position sensor to the throttle body 
as shown in the diagram. 
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Throttle position 
sensor power 



Ground 




Throttle position 

sensor output 



\ 

Closed throttle 
position switch 

A7FU0535 



(2) Turn throttle position sensor 90° clockwise to set it, and 
tighten screws. 



(3) Check for continuity between terminals No. 3 (closed 
throttle position switch) and No. 4 (ground). 



Throttle Valve position 


Continuity 


Fully closed 


Conductive 


Fully open 


Non-conductive 



If there is not continuity with the throttle valve fully closed, 
turn the throttle position sensor counterclockwise, and 
then check again. 




V 



MR <2.0L ENGINE (TURBO) Fuel Pump Relay ikffiiz 
AND 2.4L ENGINE> ~ Module <2.4L Engine> T«IA-Z£0 



FUEL PUMP RELAY MODULE <2.4L ENGINE> ,3iH2Ti 
REMOVAL AND INSTALLATION 




Removal steps 

1. Console side cover 

2. Harness connector 

3. Fuel pump relay module 
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FUEL SUPPLY - Fuel Tank 



FUEL TANK 


St : - .*»* ' * 

13500010032 


GENERAL INFORMATION 




("\ \ Thp fiipl tank iq Inpptprl iinrlpr thp flnnr nf thp 

i i j ii ic iuci id 1 1 r\ io iuociicju ui iuci ii ic iiuui ui ii ic 

rear seats to provide increased safety. 
(2) A fuel cut-off valve has been adopted to prevent 
fuel from leaking out in the event of a collision. 


(3\ Thp fiipl tank for AWD is mads from a hinh 

i \j i i i lu iuui iciiirx ivi * v v v i_/ io i iiviuu 1 1 \j 1 1 i ci i 1 1 y i i 

density: polyethylene . IHDPE) material and 
blow-formed into an inlegraf 'tank. 

** 


Items 


opeciiicaiions 


Fuel tank capacity dm 3 (gals.) 


64 (16.9) 


Fuel pump type 


Electrical, in-tank type 


SERVICE SPECIFICATION 


13500QM010 


Items 


Standard value .. ., , . 


Fuel tank differential pressure sensor output voltage V 


2.0-3.0 



< v , - -J V 



SPECIAL TOOL 



Tool 


Tool number and name 


Supersession 


Application 




MB991480 




Cap installation <AWD> 


Tank cap wrench 








MB991348 

Test harness set 




For checking fuel tank differential 

pressure sensor 
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FUEL SUPPLY - Fuel Tank 



TROUBLESHOOTING ^ 



Symptom 


Probable cause 


Remedy 


Engine malfunctions 
due to insufficient fuel 
supply 


Rpnt nr kinkpd fiipl ninp nr hn^p 


Rpnair or rpnlarp 


Cloaaed fuel DiDP or ho^p 


Clean or reDlace 


Clogged fuel filter or in-tank fuel filter 


Replace »' ' 


Water in fuel filter 


Replace the fuel filter or clean the fuel 
tank and fiipl linp 

LUI llx Ul IU lUvl III 1 *—f 


Dirty or rusted fuel tank interior 


Clean or reDlace 


Malfunctioning fuel pump 
(Clogged filter in the pump) 


Replace 


Evaporative emission 
control system mal- 
functions 

(When tank filler tube 
cap is removed, pres- 
sure releasing noise is 
heard) 


Mispiping of vapor line ' . 


Correct 


Disconnected vapor line piping joint 


Correct 


Folded, bent, cracked or clogged vapor line 


Replace 


Faulty fuel tank filler tube cap 


Replace 
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FUEL SUPPLY - Fuel Tank 



FUEL TANK 



REMOVAL AND INSTALLATION 
<FWD-2.0L Engine (Non-turbo)> 



Pre-removal Operation 

• Fuel Draining 

• Reduce the Inner Pressure of Fuel Line and Hose. 
(Refer to GROUP 13A - On-vehicle Service.) 



Post-installation Operation 

• Fuel Refilling 

• Checking for Fuel Leaks 



frfjkv.'t l 




Removal steps 

1. Fuel tank 

2. High-pressure fuel hose 

3. Return hose 

4. Fuel pump assembly 

5. Fuel gauge unit 

6. Fuel cut-off valve assembly 

7. Vapor hose 

8. Fuel tank filler tube cap 

9. Filler hose 
10. Vapor hose 



11. Fuel tank filler tube protector 

12. Reinforcement 

13. Fuel tank filler tube assembly 

14. Packing 

NOTE 

When replacing the fuel pump assembly or the fuel gauge 
unit only, it is possible to work from the service hales 
underneath the rear seat cushion without having to 
remove the fuel tank. (Refer to P.13F-10.) 



TSB Revision 



FUEL SUPPLY - Fuel Tank 



13F-5 



<FWD-2.0L Engine (Turbo)> 



Pre-removal Operation 

• Fuel Draining 

• Reduce the Inner Pressure of Fuel Line and Hose. 
(Refer to GROUP 13A- On-vehicle Service.) 



Post-installation Operation 

• Fuel Refilling 

• Checking for Fuel Leaks 




B03XO130 



Removal steps 

1. Fuel tank 

2. Vapor hose 

3. High-pressure fuel hose 

4. Return hose 

5. Fuel pump assemDiy 

6. Fuel gauge unit 

7. Fuel cut-off valve assembly 
6. Vapor hose 

9. *ai?k„Wler tube cap 

10. Filler hose 

11. Vapor hose 



12. Fuel tank filler tube protector 

13. Reinforcement 

14. Fuel tank' filler tube assembly 
•15. Packing 

NOTE 

When replacing the fuel pump assembly or the fuel gauge 
unit only, it is possible to work from the service holes 
underneath the rear seat ctishiOn without having to 
remove'tat*'. mi. tank.. /.Refer, to PJ.3F-1 0.1 
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FUEL SUPPLY - Fuel Tank 



<2.4L Engine> 



Pre-removal Operation 

• Fuel Draining 

• Reduce the Inner Pressure of Fuel Line and Hose. 
(Refer to GROUP 13A- On-vehicle Service.) 



Post-installation Operation 

• Fuel Refilling 

• Checking for Fuel. Leaks 



10 




A03X0223 



Removal steps 

1. Fuel tank 

2. Vapor hose 

3. High-pressure fuel hose 

4. Return hose 

►B-4 5. Fuel tank differential pressure 
sensor 

6. Fuel pump assembly 

7. Fuel gauge unit 

8. Fuel cut-off valve assembly 

9. Vapor hose 

10. Fuel tank filler tube cap 

11. Filler hose 



12. Vapor hose ■ ' 

13. Fuel tank filler tube protector 

14. Reinforcement 

1 5. Fue| tank filler tube assembly 

16. Packing . 

NOTE 1; \ 4 

When replacing the fuel pump assembly orthe fuel gauge 
unit only, it is possible to work from the service holes 
underneath the rear seat, cushion without having to 
remove the fuel tank. (Refer to P.i3F-io.) 
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FUEL SUPPLY - Fuel Tank 



<AWD> 



Pre-removal Operation 
■ Fuifti Draining 

• Reduce the Inner Pressure of Fuel Igrfeld Hose 
(Refer to GROUP 13A- On-vehicle Service.) 

(Refer to GROUP 25 - Propeller Shaft 



Post-installation Operation 

• Propeller Shaft Installation „, , v 
(Refer to GROUP 25 - Propeller Shaft.) 

• Fuel Refilling 
Checking for Fuel Leaks 




49 Nm 
36 ft.lbs. 

Removal Steps 



13 Nm 
9.4ft.lbs 



44 Nm 
33 ft.lbs. 



34 Nm 
25 ft.lbs. 



A03X0132 



1. Heated oxygen sensor connection 

2. Center exhaust pipe 

3. Protector 

4. Band 

5. Fuel tank 

6. High-pressure fuel hose 

7. Return hose 

8. Suction hose 

9. Pipe 
►A4 10. Cap 

11. Fuel gauge unit and pump 
assembly 

12. Fuel gauge unit and pipe assembly 

1 3. TaDe 

14. Vapor hose 



15. Fuel cut-off valve assembly 

16. Fuel tank filler tube cap 

17. Filler hose 

18. Vapor hose 

19. Fuel tank filler tube protector 

20. Reinforcement 

21. Fuel tank filler tube assembly 

22. Packing 

NOTE 

When replacing the fuel gauge unit and pump assembly 
or the fuel gauge unit and pipe assembly only, it is possible 
to work from the service holes underneath the rear seat 
cushion without having to remove the fuel tank. (Refer to 
P.13F-10.) 
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FUEL SUPPLY - Fuel Tank 




Fuel gauge unit and 
pipe assembly 



03X0069 



Front of 
vehicle 




Alignment 
area 



Mating marks 
Fuel gauge unit and 
pump assembly 




Mating marks 



INSTALLATION SERVICE POINT 
►A^CAP INSTALLATION 

Use the special tool to tighten the cap. to the specified torque 
so that the marks on the fuel tank and the, fuel gauge unit 
and pump assembly (or the fuel gauge unit and pipe assembly) 
are aligned. 

Caution 

Make sure that the fuel gauge unit and pump assembly 
(or the fuel gauge unit and pipe assembly) does not turn 
together with the cap when tightening the cap. 
If the mating marks are not aligned, the position of the 
float will not be correct and the fuel gauge indicator light 
and the fuel level gauge will not operate properly. 



► B^ FUEL TANK DIFFERENTIAL PRESSURE SENSOR 
INSTALLATION 

Caution 

When removing or installing the sensor, take care not 
to damage sealing. 
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FUEL SUPPLY - Fuel Tank 




Installation 
portion of fuel 
tank filler tube 
cap 




Valve closed 



Valve opened 



♦ ♦ 

To port A To port B 




SIB! 3 

■ 1AJ 

MB991348 A 03Cois8 




03TO038 



INSPECTION 13S002000/7 
FUEL TANK FILLER TUBE ASSEMBLY CHECK 
<FWD-2.0L Engine (Non-turbo) and.2.4L Engine> 

(1) Connect a clean rubber hose to the port A of the fuel 
tank filler tube assembly. 



(2) Blow air into the hose. Check that the air flows out of 
the port B. 

(3) Use a screwdriver or similar tool to close the valve. Blow 
air into the hose in this condition. Check that the airxloes 
not flow out of the port B. 



FUEL TANK DIFFERENTIAL PRESSURE SENSOR 
CHECK <2.4L Engine> 13500320025 

(1) Disconnect the fuel tank differential pressure sensor 
connector and connect the special tool between the 
terminals of the disconnected connector. 

(2) Turn the ignition switch to ON and take a reading of 
the following output voltage. 

Between terminals (2) and (3) 

Standard value: 2.0 - 3.0 V 



FUEL CUT OFF VALVE CHECK 



13500300036 



If the sound of the float valve moving (knocking sound) can 
be heard when the valve assembly is gently shaken up and 
down, then the valve is okay. 



FUEL GAUGE UNIT CHECK 

Refer to GROUP 54 - Combination Meter. 



13500310046 
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FUEL SUPPLY - Fuel Tank 





A03X0124 




A03X0118 



FUEL GAUGE UNIT AND PUMP ASSEMBLY 
REPLACEMENT 1350016OO61 

<FWD> 

(1) Remove the rear seat cushion. (Refer to, GROUP 52A 
- Seat.) „ ' 

(2) Remove the protector. 



(3) Disconnect the hoses and connectors toremove the fuel 
pump assembly or fuel gauge unit. 

(4) Align the packing positioning projections with, the holes 
in the fuel pump assembly. ^ 



<AWD> 

(1) Remove the rear seat cushion. (Refer to GROUP 52A 
-Seat.) '-j 

(2) Remove the protector. , K ? 

(3) Bleed the residual pressure from inside the fuel pipe Itae 
to prevent the fuel from spraying' but. . 7 
(Refer to GROUP 13A- On-vehicle Service.) 

(4) Disconnect the hose and connector 'connections,' and 
then remove the fuel gauge unit and pump assembly 
or the fuel gauge unit and pipe assembly. 

(5) Check to be sure that the fuel tank packing is not damaged 
or deformed, and then securely install the packing. 

NOTE 

If the packing is damaged or deformed? replace with new 
packing. j 

(6) Apply soapy water to the inside of the packing, and "then 
install the fuel gauge unit and pump assembly or- the 
fuel gauge unit and pipe assembly.. J, , 

Caution ■* 
Do not tilt the fuel gauge unit and pump assembly 
or the fuel gauge unit and pipe assembly when 
installing. 



TSB Revision 



FUEL SUPPLY - Fuel Tank 




□3X0069 



Fuel gauge unit and 
pipe assembly 



Front of 
vehicle 




Alignment 
area 



Mating marks 
Fuel gauge unit and 
pump assembly 




Alignment 
area 

Mating marks 03x0222 

00005330 




(Not good) 



A03X0073 



(7) After applying soapy water to Ufa outside jthread 1$ 
fuel tank. Use the special tool to tighten trie Sap to th| 
specified torque so that the marks on the fuel tank and 
the fuel gauge unit and pump assembly (or the fuel gauge 
unit and pipe assembly) are aligned. 

Caution J 
Make sure that the fuel gauge unit and pumpassembly 
(or the fuel gauge unit and pipe assembly) does not 
turn together with the cap 'when tightening the cap. 
If the mating marks are not aligned, the position of 
the float will not be correct and the fuel gauge Indicator 
light and the fuel level gauge will not operate properly. 



Caution 
The packing 
illustration. 



should be installed as shown in the 



(8) Check for leaks from the installation section of the fuel 
gauge unit and pump assembly or the fuel gauge unit 
and pipe assembly by the following procedure. 

1. Apply soapy water to the circumference of the cap. 

2. Choke the vapor hose and main hose, apply an 

internal pressure of 10 kPa(1.5jpsi) or less JW(0 
the return hose and check to be sure that no bubbles 
form in the soapy water..;. 



TSB Revision 



13F-12 



FUEL SUPPLY -Fuel Filter 



FUEL FILTER 



REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Reduce Residual Pressure from High Pressure 
Hose 

<2.0L Engine (Non-turbo)> 
(Refer to GROUP 13A- On-vehicle Service.) 
<2.0L Engine (Turbo) and 2.4L Engine> 
(Refer to GROUP 13A- On-vehicle Service.) 

• Battery Removal <2.0L Engine (Turbo) and 2.4L 
Engine> 

• Air Intake Hose Removal <2.0L Engine (Turbo) and 
2.4L Engine> 



13500280064 



Post-installation Operation v < 

• Air Intake Hose Installation <2.0L Engine (Turbo) 
and 2.4LEngine> 

• Battery Installation <2.0L Engine (lurbo) # ncl 2 - 4L 
Enaine> -J 

• Fuel Pressure Measurement 

<2.0L Engine (Non-turbo)> 
(Refer to GROUP 13A- On-vehicle Service.) 
<2.0L Engine (Turbo) and 2.4L Engine> 
(Refer to GROUP 13A- On-vehiele Service.) 




Removal steps 

1. Eye bolt 

2. Gasket 

3. High-pressure fuel hose connection 

4. Gasket 

5. Fuel main pipe connection 

6. Eye bolt 



7. Gasket 

8. Connector 

9. Gasket 

10. Pressure regulator 

11. Fuel filter 

12. Fuel filter bracket 
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FUEL SUPPLY - Fuel Filter 



REMOVAL SERVICE POINTS 




«4A^> EYE BOLT REMOVAL 

Hold the fuel filter with a spanner and remove the eye bolt. 
Caution 

As there will be some pressure remaining in the fuel 
pipe line, cover it with a shop towel to prevent fuel from 
spraying out. 



<«B^ FUEL MAIN PIPE DISCONNECTION 

Hold the fuel filter with a spanner and loosen the flare nut. 
Then disconnect the fuel main pipe. 
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ENGINE COOLING - General Information 



GENERAL INFORMATION 

The cooling system is designed to keep every part 
of the engine at appropriate temperature in whatev- 
er condition the engine may be operated. 
The cooling method is of the water-cooled, pressure 
forced circulation type in which the water 
pressurizes coolant and circulates it throughout the 
engine: If the coolant temperature exceeds the pre- 
scribed temperature, the thermostat opens to circu- 
late the coolant through the radiator as well so 

CONSTRUCTION DIAGRAM 



14100010064 

that the heat absorbed by the coolant may be ra- 
diated into the air. 

The water pump is of the centrifugal type and is 

driven by the timing belt or the drive belt from the 

mp " crankshaft' ^ „ * , ' 

The radiator is the corrugated fin, down flow type 
and is cooled by the electrical radiator 5 fin. 



<2.0L Engine (Non-turbo)> 



Radiator 




\ 04X0115 

A/T oil cooler hose and pipe 
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General Information/Service Specifications/ 
ENGINE COOLING - Lubicant/Sealant 



<2.4L Engine> 



Radiator fan assembly 



Radiator 



A/T oil cooler 
(Air cooled) 



A/T oil cooler hose and pipe 



Reserve tank 




AO4X0126 



SERVICE SPECIFICATIONS 



14100030060 



Items 


Standard value 


Limit 


Thermostat 


Valve opening temperature of 
thermostat °C(°F) 


2.0L Engine (Non-turbo) 


90.5 (195) 




2.0L Engine (Turbo) and 2.4L Engine 


82(180) . 


! i 


Full-opening temperature of £ 
thermostat °C(°F) 


I.0L Engine (Non-turbo) 


102 (216) 




2.0L Engine (Turbo) and 2.4L Engine 


95 (203) 


I 


Radiator cap valve opening pressure kPa (psi) 


2.0L Engine (Non-turbo) 


94-122 (14-18) 




2.0L Engine (Turbo) and 2.4L Engine 


75-105(11-15) 


65(9.2) 



LUBRICANT 



141 



Item 


Quantity dm 3 (qts.) 


Engine coolant 


HIGH QUALITY ETHYLENE GLYCOL ANTIFREEZE COOLANT 


7.0 (7.4) 



SEALANT 



14100050066 



Item 


Specified sealant , i <n, > 


Thermostat case <2.QL Engine (Turbo) and 2.4L Engine> 


Mitsubishi Genuine Parts No. MD970389 or equivalent: 
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ENGINE COOLING 



- Troubleshooting ; 



TROUBLESHOOTING 



OVERHEAT 


Probable cause 


Remedy 


Inoperative electric cooling fan 


Faulty electrical motor , 


Replace •"' ' 




Faulty radiator fan relay 


Replace 


Water leaks 


Damaged radiator core joint 


Replace 




Corroded or cracked hoses 
(radiator hose heater hose etc ) 


Replace 




Faulty radiator cap valve or setting of 
cnrino 


Rpnlace 




Cracked intake manifold 


R p n 1 q p p 




Cracked thermostat housing 


Replace 




Loose bolts or leaking gasket in 
water outlet fitting 


Torque bolts again or replace gasket 




Loose bolts or leaking gasket in 
water inlet fitting 


Torque bolts again or replace gasket 




Loose water pump mounting bolts or 
leaking gasket 


Torque" bolts again "or replace basket 




Loose thermostat housing bolts or 
leaking gasket 


Torque bolts again or replace gasl^ei ' 


Faulty 

automatic transaxle oil cooler 
operation 


Blocked or collapsed hose and pipe 


Replace " r ;i ' 


Loose hose and pipe connection 


Correct , 

' - ' ' • it- 


Others 


Insufficipnt pnninp rnnlant 

II WUI 1 l%/l(^l It I ly 1 1 it* w 1 Cll 1 I 


Fill : ' * ' fh ' 




1 UU 1 liyi 1 all allLI Hco^o 

concentration 


Correct anti-freeze concentration 




1 nnoo r\r hrrikon Hriv/o Kolt 
LUUot? Ul UlUrxtMl Ullvt; Ucll 


Replace ... . .„ . . 




Damaged or blocked (insufficiently 
ventilated) radiator fins 






Faulty thermostat operation 


Replace r,t ' 




Faulty water pump operation 


Replace = " " *« ! 




Water passage clogged with slime or 
rust deposit or foreign substance 


Clean ,V*.**.f 


NO RISE IN TEMPERATURE T 


Probable cause 


Remedy ■ 


Faulty thermostat 


Replace 
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ENGINE COOLING - Troubleshooting 



1#5 



TROUBLESHOOTING HINTS 

<2.0L Engine (Non-turbo)> 

1. Only the radiator fan does not operate. 

• Check fusible link No. 7. 

2. Only the condenser fan does not operate. 

• Check dedicated fuse No. 9. 

3. The radiator fan and condenser fan do' not 
operate in the low speed mode, but operate 
otherwise. 

• Check the radiator fan motor relay (LO) 
and condenser fan motor relay (LO). 

• Check the powertrain control module. 



Fan Operating Mode 



Air conditioning switch 


Vehicle speed sensor 
km/h (mph) 


Engine coolant 
temperature 
sensor °C(°F) 


Fan revolving operation condition 


Radiator fan motor 


Condenser 
fan motor 


MfT 


A/T 


OFF 


45 (28) or less 


95 (203) or less 


OFF 


OFF 


OFF 


95(203)-100(210) 


HIGH 


Medium 


OFF 


100 (210) or more 


HIGH 


HIGH 


Medium 


OFF 


45 (28)-80 (50) 


90 (194) or less 


OFF 


OFF 


OFF 


90 (194)-100 (210) 


HIGH 


Medium 


OFF 


100 (210) or more 


HIGH 


HIGH 


Medium 


OFF 


80 (50) or more 


100 (210) or less 


OFF 


OFF 


Medium 


100 (210) or more 


HIGH 


HIGH 


OFF 


ON 


20 (12) or less 


100 (210) or less 


HIGH 


Medium 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 


115 (242) or more 


HIGH 


HIGH 


HIGH 


ON 


20(12)-80(50) 


100 (210) or less 


HIGH 


Medium 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 


115 (242) or more 


HIGH 


HIGH 


HIGH 


DN 


80 (50) or more 


100 (210) or less 


HIGH 


Medium 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 


1 1 5 (242) or more 


HIGH 


HIGH 


HIGH 
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4. The radiator fan and condenser fan do not 
operate in the high speed mode, 'but Operate 
otherwise. 

• Check the radiator fan motor relay (HI) and 
condenser fan motor relay (HI). 

• Check the power-train control module. 
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ENGINE COOLING - Troubleshooting 



<2.0L Engine (Turbo) and 2.4L Engine> 

1 . Only the radiator fan does not operate. 

• Check fusible link No. 7. 

2. Only the condenser fan does not operate. 

• Check dedicated fuse No. 9. 

3. The radiator fan and condenser fan do not 

operate in the low speed mode, but operate 
otherwise. 

• Check the radiator fan motor relay (LO) 
and condenser fan motor relay (LO). 

• Check the engine control module. 

(Refer to GROUP 13A- Troubleshooting.) 

Fan Operating Mode 



I. i ^ 

4. The radiator fan and condenser fan do not 
operate in the high speed mode, but operate 
otherwise. 

• Check the, radiator' Jan. motor rfjpy (HI) and 
coridenser ; fan motor relay (HI). . 5 

• Check the engme control module. 
(Refer to, GROUP 13A - troubleshooting.) 



Air conditioning switch 


Vehicle speed sensor 
km/h (mph) 


Engine coolant 
temperature 
sensor °C(°F) 


Fan revolving operatiqn condition , 


Radiator fan motor 


Condenser 


M/T 


A/T 


fan motor 


OFF 


45 (28) or less 


yo (__ua) or less 


OFF 


OFF 


OFF 


yo (__0o)— 100 (_!10) 


Medium 


LOW 


OFF 


4 r\r\ tr\ a r\\ — . _ _____ 

100 (210) or more 


HIGH 


HIGH 


Medium 


OFF 


45 (28)-80(50) 


90 (194) or less 


OFF 


OFF 


0FF 10 


90 (194)- 100 (210) 


Medium 


LOW 


OFF 


100 (210) or more 


HIGH 


HIGH 


Medium 


OFF 


80 (50) or more 


100 (210) or less 


OFF 


OFF 


OFF 


1Q0 (210) or more 


HIGH 


HIGH 


Medium 


ON 


20 (12) or less 


100 (210) or less 


Medium 


LOW 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 


115 (242) or more 


HIGH 


HIGH 


HIGH 


ON 


20(12)-80(50) 


100(210) or less 


Medium 


LOW 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 


115 (242) or more 


HIGH 


HIGH 


HIGH 


ON 


80 (50) or more 


100 (210) or less 


Medium 


LOW 


Medium 


100(210)-115(242) 


HIGH 


HIGH 


HIGH 




115 (242) or more 


HIGH 


HIGH 


HIGH 
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ENGINE COOLING - On-vehicle Service 



<2.0L Engine (Non-turbo)> 

Cap adapter ■>- 




<2.0L Engine (Turbo) and 2.4LEngine> 

Cap adapter -"""^ 




04X0086 



Cap adapter 




ON-VEHICLE SERVICE 14100100051 

ENGINE COOLANT LEAK CHECK 

1. Confirm that the coolant level is. up to the filter neck. 

Install a radiator cap tester and apply 160 kPa (23 psi) 
pressure, and then check for leakage from the radiator 
hose or connections. 

Caution 

1. After testing, clean up all coolant seepage from 

areas of leakage. 

2. When the tester is removed, be careful not to spill 
any coolant. 

3. During tester usage, do not deform the filler neck 
of the radiator. 

2. If leakage is present, repair or replace the appropriate 

part. 



RADIATOR CAP VALVE OPENING PRESSURE 

CHECK 14100130067 

1 . Use 'a cap adapter to attach the radiator cap to the tester. 

2. Increase the pressure until the indicator of the gauge 
stops moving. 

Standard value: 

<2.0L Engine (Non-turbo)> 

94-1 22 kPa (14-18 psi) 
<2.0L Engine (Turbo) and 2.4LEngine> 
75-105 kPa (11 -15 psi) 

Limit: 

<2.0L Engine (Turbo) and 2.4L Engine> 
65 kPa (9.2 psi) 

3. Replace the radiator cap if the reading does not remain 
at or above the limit. 

NOTE 

Be sure that the radiator cap is clean before testing, 
since rust or other foreign material on the radiator cap 
seal may cause an improper reading. 



ENGINE COOLANT REPLACEMENT i4iooi2oo88 

Refer to GROUP 00 - Maintenance Service. f}f 

ENGINE COOLANT CONCENTRATION TEST 

14100110085 

Refer to GROUP 00 - Recommended Lublicants and Lublicant 
Capacities Table. 
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ENGINE COOLING, - Radiator 



RADIATOR 

REMOVAL AND INSTALLATION 

<2.0L Engine (Non-turbo)> 



14100150209 



Pre-removal Operation 

. Engine Coolant Draining (Refer to GROUP 00 



Maintenance Service.) 



Post-installation Operation > -.. 

• Engine Coolant Supplying and Checking (Refer to 
GROUP 00 - Maintenance Service.) 

• A/T Fluid Checking and Refilling if Necessary 
<Vehicles with A/T> (Refer to GROUP 00 - 
Maintenance Service.) 




04X0110 

00003880 



Radiator removal steps 

1 . Drain plug 

2. Radiator cap 

3. Overflow tube 

4. Reserve tank 

5. Reserve tank bracket 
-^A^ ►A-^ 6. Radiator upper hose 
<4A^ ^-A-^ 7. "Radiator lower hose 

<^B^- 8. Transaxle fluid cooler hose, connec- 

tion <Vehicles with A/T> 
9. Upper insulator 
10. Radiator assembly 
<^B^ 1 1 . Transaxle fluid cooler hose and 

pipe assembly <Vehicles with A/T> 
12. Lower insulator 



13. Condenser fan motor assembly 
<Vehicles with A/C> 

14. Radiator fan motor assembly 

15. Fan 

16. Radiator fan motor 

17. Shroud 



Radiator fan motor removal steps 

•^B^- 1 1 . Transaxle fluid cooler hose and 

pipe assembly <Vehicles with A/T> 

14. Radiator fan motor assembly 

15. Fan 

16. Radiator fan motor 

17. Shroud 
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ENGINE COOLING - Radiator 



<2.0L Engine (Turbo)> 



Pre-removal Operation 

• Engine Coolant Draining (Refer to GROUP 00 
Maintenance Service.) 



Post-installation Operation ,~ > r *, 

• Engine Coolant Supplying and Checking (Refer to 
GROUP 00 -Maintenance Service.) -, ■■ 

• A/T Fluid Checking and Refilling if Necessary 

<Vehicles with A/T> 

(Refer to GROUP 00 - Maintenance Service.) 



12 Nm 
8.7 ftlbs 




A04X0114 



Radiator removal steps 

1. Drain plug 

2. Radiator cap 

3. Overflow tube 

4. Reserve tank 

5. Reserve tank bracket 
6. Clip 

-«|A^ ►A-*! 7. Radiator upper hose 
^►►A-«| 8. Radiator lower hose 

9. Transaxle fluid cooler hose and 
pipe assembly <Vehicles with A/T> 

10. Upper insulator 

11. Radiator assembly 

12. Lower insulator 

13. Condenser fan motor assembly 
<Vehicles with A/C> 

14. Radiator fan motor assembly 

15. Fan 

16. Radiator fan motor 

17. Shroud 



Radiator fan motor removal steps 

4. Reserve tank : " s;?: ' 
9. Transaxle fluid copier hose and 
pipe, assembly <Vehicles with A/T> 

14. Radiator fan motor assembly 

15. Fa*. , 

16. Radiator fan motor 

17. Shroud'- frit 

; "• * <$ 
1 ' 
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ENGINE COOLING- Radiator 



<2.4L Engine> 



Pm-removal Operation 

• Engine Coolant Draining 

(Refer to GROUP 00 - Maintenance Service. 1 



Post-installation Operation 

• Engine Coolant Supplying and Checking (Refer to 
GROUP 00 - Maintenance Service.) 

• A/T Fluid Checking -and Refilling fi Necessary 

<Vehicles with A/T> 

(Refer to GROUP 00 - Maintenance Service.) 



12 Nm 
8.7 ft.lbs 




Radiator removal steps 

1. Drain plug 

2. Radiator cap 

3. Overflow tube 

4. Reserve tank 

5. Reserve tank bracket 
8. Radiator upper hose 
7. Radiator lower hose 

8. Transaxle fluid cooler hose and 
pipe assembly <Vehicles with A/T> 

9. Upper insulator 

10. Radiator assembly 

11. Lower insulator 

12. Condenser fan motor assembly 
<Vehicles with A/C> 

13. Radiator fan motor assembly 

14. Fan 

15. Radiator fan motor 

16. Shroud 



Radiator fan motor removal steps 

4. Reserve tank ; 
8. Transaxle fluid Cooler 'hose and 
pipe assembly <Vehicle with A/T> 

13. Radiator fan motor assembly 

14. Fan .... „ r 

15. Radiator fan motor 

16. Shroud - ". 
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ENGINE COOLING - Radiator 



mm 




REMOVAL SERVICE POINTS 

<«|A^> RADIATOR UPPER HOSE/RADIATOR LOWER 
HOSE DISCONNECTION 

After making mating marks on the radiator hose and the hose 
clamp, disconnect the radiator hose. 



<4E> TRANSAXLE FLUID COOLER HOSE/TRANSAXLE 
FLUID COOLER HOSE AND PIPE ASSEMBLY 
REMOVAL 

After removing the hose from the radiator, plug the hose 
and the radiator nipple to preyerit dust or foreign . particles 
from getting in. - ; 



Projection 



Water outlet fitting or 
water inlet fitting 




Mating marks 



00000367 



<2.0L Engine (Non-turbo) -M/T> 




XI 



04X0033 



<Except 2.0L Engine (Non-turbo)- M/T> 

n 




04X0022 



INSTALLATION SERVICE POINT 

►A^ RADIATOR LOWER HOSE/RADIATOR UPPER 
HOSE CONNECTION 

(1) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. f * 

(2) Align the mating marks on the radiator hose and hose 
clamp, and then connect the radiator hose. 



INSPECTION 14100190065 

RADIATOR FAN MOTOR CHECK 

(1) Check to be sure that the radiator fan rotates when battery, 
voltage is applied between terminals (as shown in the 
figure). L 

(2) Check to see that abnormal noises are not produced, 
while motor is turning. 
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ENGINE COOLING -Radiator 



<2.0L Engine (Non-Turbo)> 



Radiator fan 
relay (HI) 




Radiator fan 
relay (L01) 



<2.0L Engine (Turbo)> 



Radiator fan £S^ \ 
relay (HI) ^ I 



Radiator fan 
relay (L02) 

/■«BSU 




Radiator fan 
relay (L01) 

// 



/ // 
2.4L Engine> 




Radiator fan 
relay (HI) 



16X1212 



Radiator fan w Radiator fan _ 

T\ v-J^ relay(L02) " 

nun 



cm 



iw 
TjT 
5 



18F0061 



16C0090 



00004041 



RADIATOR FAN RELAY CONTINUITY CHECK uioouooei 



Battery voltage 


Terminal No. 


1 




' 4 


5 


Power is not supplied 




-o 






Power is supplied 












—B ... 




-o 
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ENGINE COOLING - Thermostat 



414-13 



THERMOSTAT 

REMOVAL AND INSTALLATION 

Pre-removal and Post-installation Operation 

• Engine Coolant Draining and Supplying (Refer to 
GROUP 00 - Maintenance Service.) 

• Air Hose(C) Removal and Installation <2.0L Engine 
(Turbo)> (Refer to GROUP 15 -Charge Air' Cooler.) 




Removal steps 

^►►B^ 1. Radiator upper hose connection 3. Gasket <2.0L Engine (Non-turbo)> 

<2.0L Engine (Non-turbo)> or ►A^ 4. Thermostat 

radiator lower hose connection 
<2.0L Engine (Turbo) and 2.4L En- 

gine> ■<, . 

2. Water outlet fitting <2.0L Engine 
(Non-turbo)> or 

water inlet fitting <2.0L Engine 
(Turbo) and 2.4L Engine> 
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ENGINE COOLING - Thermostat 




REMOVAL SERVICE POINT : / 

<4A^> RADIATOR UPPER HOSE <2.0L Engine 

(Non-turbo)> OR RADIATOR LOWER ROSE 
<2.0L Engine (Turbo) and. 2.4LEngine> , 
DISCONNECTION 

Place a mating mark on the radiator hose and the hqse clamp. 
Then, disconnect the radiator hose. 



<2.0L Engine Jiggle valve 
(Non-Turbo)> 




04X0084 



:2.0L Engine (Turbo)> 



Jiggle valve 




04X0075 



Rubber 
ring 



:2.4L Engine> 




Jiggle valve 



Rubber 
ring 



INSTALLATION SERVICE POINTS 

►A^ THERMOSTAT INSTALLATION 

Install the thermostat so that the jiggle valve is facing straight 
up and is aligned with the mark on the thermostat case as 
shown in the illustration. 

Caution 

Make absolutely sure that no oil is adhering to the rubber 
ring of the thermostat. In addition, be careful not to fold 
over or scratch the rubber ring when inserting. 



i ! 'S > > 



00004043 



Projection 



Walter outlet fitting or 
water inlet fitting 




Mating marks 



04 * 00*4 

00000367 



►B^ RADIATOR UPPER HOSE <2.0L Engine 

(Non-Turbo)> OR RADIATOR LOWER HOSE 
<2.0L Engine (Turbo) and 2.4L Engine> 
CONNECTION 

(1) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. 

(2) Align the mating marks on the radiator hose and hose 
clamp, and then connect the radiator hose. 
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ENGINE COOLING - Thermostat" 




& a & & 6 Q 



<2.0L Engine (Non-turbo)> 




Fully closed 
position 



^ Valve lift 
8mm (.31 in.) 

04U0018 

<2.0L Engine (Turbo) and 2.4L Engine> 




Fully closed 
position 



Valve lift 
8mm (.31 in.) 



0000388S 



INSPECTION 



14100250*07 



if 



THERMOSTAT CHECK 

• Check that the valve closes 'tightly-at room temperature. 

• Check for defects or damage. 

• Check for rust or other contamination on the valve. 

Remove, if any. 

• Immerse thermostat in container of hot water. Stir to raise 
water temperature and check that the thermostat valve 
opening temperature and the water temperature with valve 
fully open [valve lift: 8 mm (.31 in.)] are at the standard value. 

Standard value: 

Valve opening temperature: 

<2.0L Engine (Non-turbo)> 90.5°C(195°F) 

<2.0L Engine (Turbo) and 2.4L Engine> 82°C(180°F) 

Full-opening temperature: 

<2.0L Engine (Non-turbo)> 102°C(216°F) 

<2.0L Engine (Turbo) and 2.4L Engine> 95°C(203°F) 

NOTE 

Measure valve height when fully closed. Calculate lift by mea- 
suring the height when fully open. 

Replace the thermostat if it does not open properly, or does 
not have the correct valve lift. 



TSB Revision 



14-16 ENGINE COOLING - Water Pump <2.0L Engine (Non-turbo)> 



WATER PUMP <2.0L ENGINE (NON-TURBO)> 
REMOVAL AND INSTALLATION 



Pre-removal and Post-Installation Operation 

• Engine Coolant Draining and Supplying (Refer to 
GROUP 00 - Maintenance Service.) 

• Timing Belt Rear Cover Removal and Installation 
(Refer to GROUP 11D- Timing Belt.) 




A04X0082 



Removal steps 

1. Water pump 
►A-^ 2. O-ring 
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ENGINE COOLING - Water Pump <2.0L Engine (Non-turbo)> 



J4-I7 





Water pump 












O-ring 

A04X0083 



INSTALLATION SERVICE POINT 
►A^ O-RING INSTALLATION 

Insert the O-ring to the water pump groove, and coat the circumifer- 
ence of the O-ring with water or engine coolant. By , c0 ?f' n fi; with 
water or engine coolant, the insertion to the cylinder block will become 
easier. , 

Caution 

1. Do not allow engine oil or othei grease to adhere to the 
O-ring. 

2. When inserting the water pump, check that there is no 

sand, dirt, etc. on its inner surface'. 



TSB Revision 



14-18 



cmoimc nr\r\i imp Water Pum P <20L En 9 ine ( Turb °) and - 24L 
ENGINE COOLING -Engino 



WATER PUMP <2.0L ENGINE (TURBO) AND 2.4L ENGINE> moam u, 
REMOVAL AND INSTALLATION 



Pm-removal and Post-installation Operation 

• Engine Coolant Draining and Supplying (Refer to 
GROUP 00 - Maintenance Service.) 

• For Timinig Belt Removal and Installation, 
Refer to the Following Groups: 
GROUP 11A- Timing Belt. 

GROUP 11 E- Timing Belt. 



8x25 



8x22 



(.31X.98) (.31x.87) 



8x65 

(.31x2.56) 8x22 ^ 

(.31x.87)' 
Bolt diameterxlength: mm (in.) 




12-15 Nm 
8.7-11 ft.lbs 



12-15 Nm 
8.7-11 ft.lbs. 



24 Nm 
17 ft.lbs. 



12-15 Nm 
8.7-11 ft.lbs. 



12-15 Nm 
8.7-11 ft.lbs. 



04X0080 

00003886 



Removal steps 

1. Generator brace 

2. Water pump 

3. Water pump gasket 
►A-^ 4. O-ring 
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CMriMC n ~n. , M ~ Water Pum P < 20L En 9 ine ( Turb °) and2.4L 
ENGINE COOLING -Engine> 



14-19 



/J— — - s Water pump 




If O-ring 




// Water inlet pipe 


i 




AO4RO024 



INSTALLATION SERVICE POINT 
►A<< O-RING INSTALLATION 

Insert the O-ring to the water inlet pipe, and coat the outer circumfer- 
ence of the O-ring with water or engine^codlant: By coating witn water 
or engine coolant, the insertion to the water pump will become easier. 

Caution 

1. Do not allow engine oil or other grease to adhere to the 
O-ring. 

2. When inserting the pipe, check that there is' no Sand, dirt, 
etc. on its inner surface. 
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ENGINE COOLI 



.Water: Hose and Water Pipe <2.0L Engine 
N G - (Non-turbo)> 



WATER HOSE AND WATER PIPE <2.0L ENGINE (NON-TURBO)> 

-4100550115 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Coolant Draining and Supplying (Refer to 
GROUP 00 - Maintenance Service.) 

• Under Cover Removal and Installation (Refer to 
GROUP 42 - Under Cover.) 



3.9 Nm 
2.9 ft.lbs. 




33 ft.lbs, 



A04X0120 



Removal steps 

1. Air intake hose 

2. Air hose connection 

3. Control wiring harness connection 

4. Water pipe assembly 

5. Water hose 

6. Heater hose connection 



7. Radiator fan motor assembly <A/T> 
-^►►B^ 8. Radiator lower hose connection 
9. Water hose 

10. Front exhaust pipe connection 

11. Water inlet pipe assembly 
►A-^12. O-ring 
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Water Hose and Water Pipe <2.0L Engine 
ENGINE COOLING - (Non-turbo)> 



14-21 



REMOVAL SERVICE POINTS. 

^A^ HEATER HOSE DISCONNECTION 

Caution . 
For M/T,<vwy.the vehicle speed sensor with a shop 
before removing a heater hose, because the- sensor Is 
below the hoses. 




Mating marks 



A04AO082 



Cylinder block 




O-ring 



Water inlet pipe assembly 



B04XOO01 




Mating marks 



A04AOO82 



<4B^ RADIATOR LOWER HOSE DISCONNECTION 

After making mating marks on the radiator hose and the hose 
clamp, disconnect the radiator hose. 



INSTALLATION SERVICE POINTS : 

►A«* O-RING INSTALLATION 

Insert the O-ring to the water inlet pipe, and coat t^e outer 
circumference of the O-ring with water or engine coolant. 

Caution 

Do not allow engine oil or other grease to adhere to the 
O-ring. 



►B^ RADIATOR LOWER HOSE CONNECTION 

Align the mating marks on the radiator hose and hose clamp, 
and then connect the radiator hose. 



INSPECTION 14100340071 

WATER PIPE AND HOSE CHECK' 

Check the water pipe and hose' for cracks, damage, 
and replace them if necessary. 
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a ^ Water Hose and Water Pipe <2.0L Engine (Turbo) 

14-22 ENGINE COOLING -and 2.4LEngine> ^ 



WATER HOSE AND WATER PIPE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

REMOVAL AND INSTALLATION 

<2.0L Engine (Turbo)> 



14100330245 



Pre-removal and Post-installation Operation 

• Engine Coolant Draining and Supplying (Refer to 

GROUP 00 - Maintenance Service.) 

• Air Hose (C) Removal and Installation (Refer to 

GROUP 15 - Charge Air Cooler.) 



• Turbocharger Removal and Installation (Refer to 

GROUP 1 5 - Exhaust Manifold.) 



24 Nm 
17 fl.lbs. 

24 Nm 
17 ft.lbs, 



69-78 Nm 
51-58 





04X0076 



Specified Sealant: 
Mitsubishi Genuine Parts 
No. MD970389 or equivalent 



ft.lbs. Je®^ 

K 

42 Nm \ 
31 ft.lbs. e 



13 Nm 
9.4 ft.lbs. 



9.8 Nm 
7.2 ft.lbs 



42 Nm 
31 ft.lbs. 



00003887 



PS 



Removal steps 

1. Radiator upper hose connection 

2. Radiator lower hose connection 

3. Water hose 

4. Heater hose connection 

5. Water hose 

6. Thermostat case assembly 

7. O-ring 

8. Water pipe assembly 

9. Water hose 
10. Water hose 



1 1 . Heater hose connection 

12. Water inlet pipe assembly 
►A-^13. O-ring 

14. Water hose 

15. Water hose 

16. Water pipe assembly (A) 

1 7. Water pipe assembly (B) 

18. Water hose 

19. Water pipe assembly (C) 

20. Joint 
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Water Hose and Water Pipe <2.0L Engine (Turbo) 
ENGINE COOLING - and 2.4L Engine> ^ " " 



<2.4L Engine> 



Pre-removal and Post-installation Operation" 

(1) Engine Coolant Draining and Supplying (Refer to 
GROUP 00 - Maintenance Service.) 

(2) Air Cleaner Removal and Installation 

(3) Exhaust Manifold Removal and Installation 
(Refer to GROUP 15 - Exhaust ManfFolcT.) 





48 Nm 
35 ft.lbs. 



Specified Sealant: 
Mitsubishi Genuine Part No. 
MD970389 or equivalent 



ica-A 24 Nm 
AA \ 17 ft.lbs. 

/ 13 Nm 
2 9.4 ft.lbs. 



04X0124 
00004044 



Removal steps 

-^►►C-^ 1. Radiator upper hose connection 
^►►C-^ 2. Radiator lower hose connection 

►B-^ 3. Thermostat case assembly 

►A^ 4. O-ring 

5. Water hose 



6. Water hose 

7. Heater hose connection 

8. Water inlet pipe assembly 

9. o-ring 
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Water Hose and Water Pipe <2.0L Engine (Turbo) 
ENGINE COOLING- and 2.4L Engine> 




Mating marks 



AO4AO082 



Thermostat case assembly 
or water pump 



r 



O-ring 



Water inlet pipe assembly 



B04XOO01 



<2.0L Engine (Turbo)> <2.4L Engine> 




00004068 



03mm (.12 in 



Projection 



Water outlet fitting or 
water inlet fitting 




Mating marks 



04WOO44 

00000367 



REMOVAL SERVICE POINT 

<4A*> RADIATOR UPPER HOSE/RADIATOR LOWER 
HOSE DISCONNECTION 

After making mating marks on the radiator hose and the hose 
clamp, disconnect the radiator hose. 



INSTALLATION SERVICE POINTS 
►A<« O-RING INSTALLATION 

Insert the O-ring to the water inlet pipe, and coat the outer 
circumference of the O-ring with water or engine coolant. 

Caution 

Do not allow engine oil or other grease to adhere to the 
O-ring. 



►B<* THERMOSTAT CASE ASSEMBLY INSTALLATION 

Squeeze out the sealant from the tube evenly and apply 
it so that there is not too much sealant and no places without 
sealant. ^ 

Specified Sealant: 

Mitsubishi Genuine Parts No. MD970389 or equivalent 



►C^ RADIATOR LOWER HOSE/RADIATOR UPPER 
HOSE CONNECTION m " " 

(1) Insert each hose as far as the projection of the water 
outlet fitting or water inlet fitting. 

(2) Align the mating marks on the radiator hose and hose 
clamp, and then connect the radiator hose. 



INSPECTION 14100340088 

WATER PIPE AND HOSE CHECK 

Check the water pipe and hose for cracks, damage, clogs 
and replace them if necessary. 



4. 
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General Information/Service Specifications/ 
INTAKE AND EXHAUST - Special Tools/Troubleshooting 



GENERAL INFORMATION 

The intake manifold is made of an aluminium alloy, 
and the shape provides an increased intake inertia 
effect and has a good volumetric efficiency. , ( 



15100010054 



The exhaust pipe is divided into three parts: the 
front pipe, the center pipe, and the main muffler. 



Items 




Specifications, . 5 ; * 4 ; 


Turbocharger 


Type 


Exhaust gas turbine type 




Identification Klo. 


M/T: 466491-1 






'" A/T: 466491 -2 




Supercharging pressure control 


Turbocharger waste gate actuator and solenoid valve 


Charge air cooler 


Type 


Air cooled type 



SERVICE SPECIFICATIONS 



15100030067 



Items 


Standard value 


Limit 


Intake manifold and 
air intake plenum 


Distortion of the installation surface mm (in.) 


0.15 (.006) or less 


0.2 (.008) 


Turbocharger waste gate solenoid termina 
resistance [at 20°C(68°F)]Q 


I 36-44 - 


f., "'», 'i »■» *' 

' ' '■ ^: -' 


Turbocharger 


Supercharging pressure kPa (psi) 


44-101 (6.4-14.7 


mm ■ < 4 '" * 



SPECIAL TOOLS 



15100060059 



Tool 


Tool number and name 


Supersession 


Application 




MD998770 
Oxygen sensor 
wrench 


YA8875 

(Snap-on tool) or 
equivalent 


Heated oxygen sensor removal 
and installation 

It . ■ ■ y » 


& ) 




MB991614 
Angle gauge 




Exhaust manifold and turbochar- 
ger assembling 



TROUBLESHOOTING 



15100070045 



Symptom 


Probable cause 


Remedy 


Exhaust gas leakage 


Loose joints 


Retighten 


Broken pipe or muffler 


Repair or replace 


Abnormal noise 


Broken baffle in muffler 


Replace 


Broken rubber hangers 


Replace 


Interference of pipe or muffler with vehicle body 


Correct 


Broken pipe or muffler 


..Repair or replace. „ k . ir^ms 
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INTAKE AND EXHAUST -On-vehicle Service 



ON-VEHICLE SERVICE 1 

INTAKE MANIFOLD VACUUM CHECK 

<2.0L Engine (Turbo)> 

Refer to GROUP 1 1 A - On-vehicle Service. 

<2.0L Engine (Non-turbo)> : 

Refer to GROUP 1 1 C - On-vehicle Service. 

<2.4L Engine>' i< v . 

Refer to GROUP 11 E - On-vehicle Service. '-A 



TURBOCHARGER SUPERCHARGING 
PRESSURE CHECK <Turbo> 15100100027 

Caution 

Do a test drive with two passengers in the vehicle and 
where full throttle acceleration can be safely made. 
A driver should not read the pressure gauge, but a front 
passenger should. 



Disconnect the hose (black) from the turbocharger waste 
gate solenoid, and connect the pressure gauge, to the 
hose. Plug the nipple of the solenoid valve fforti which 
the hose (black) has been disconnected. 
Drive the vehicle with full throttle and accelerate the engine 
to a speed of more than 3,500 r/min at" 2nd gear. Measure 
the supercharging pressure when the pointer is stabilized. 

Standard value: 44-101 kPa (6.4-14.7 psi) 



(3) If the supercharging pressure deviates from the standard 
value, check the following items for possible causes. 
When pressure is high: 

• Malfunction of turbocharger waste gate actuator 

• Malfunction of turbocharger waste gate valve 

• Disconnected or cracked turbocharger waste gate 

actuator hose 
When pressure is low: 

• Malfunction of turbocharger waste gate actuator 

• Supercharging pressure leaks 

• Faulty turbocharger 
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INTAKE AND EXHAUST - On-yehicte Service 



u 9 Hose 
^ C^<Jblack) 




Turbocharger 
waste gate 
solenoid 




6EN0932 



INTAKE CHARGE PRESSURE CONTROL 
SYSTEM CHECK <Turbo> 15100110013 

(1) After the diagnostic trouble code of MFI system is com- 
pletely read, turn off the ignition switch. 

(2) Disconnect the hose (black) from the turbocharger waste 
gate solenoid and plug this hose. 

(3) Connect a hand vacuum pump to the turbocharger waste 
gate solenoid nipple to which the hose (black) was con- 
nected. ' 




(4) Use the vacuum pump to apply negative pressure, and 
check the negative pressure condition while the engine 
is stopped and while it is idling. 



Engine state 


Normal state 


Stop (Ignition switch: ON) 


Negative pressure is 




maintained 


| Idle (after warmup) 


Negative pressure leaks | 



NOTE 

If this check indicates an abnormal condition, the turbocharger 
waste gate solenoid is broken. - 

TURBOCHARGER WASTE: GATE SOLENOID ' ; 
CHECK <Turbo> it 1 5100130019 

OPERATION CHECK ' / . \ 

(1) Connect a-hand vacuum pump to the solenoid valve nipple 

(A). "~ " , ; '/if ~~ j 

(2) Use a jumper wire to connect between the solenoid valve' 
terminal and battery terminal. ; . , 

(3) Connect and disconnect the jumper wire at the battery = 
negative terminal to, apply negative pfesstire and cneck : 

tightness. " ~ r ' * — J 



Jumper wire 



(B) nipple 
condition 



Normal state 



I 



Connected 


Open 


Negative pressure leaks 


Close 


Negative pressure is held. 


Disconnected 


Open 


Negative pressure is held. 




COIL RESISTANCE CHECK 

Measure resistance between solenoid valve terminals. 
Standard value: 36-44 Q [at 20°C (68°F)] 
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INTAKE AND EXHAUST - On-vehicle Service 



15-5 




TURBOCHARGER BYPA^ VALVE CHppK 
<Turbo> 



1 5100160018 



le of the 



(1) Remove the turbocharger bypass valve. 

(2) Connect the hand vacuum pump to, ? the 
turbocharger bypass valve.' m 

(3) Apply a negative pressure of approx. 53 kPa (16 in.Hg) 
and check operation of the valve. Also check that air 
tightness is maintained. 



Negative pressure 


Valve operation 


Approx. 53 kPa (1 6 in.Hg) 


It starts opening 
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INTAKE AND EXHAUST - Charge Air Cooler 



CHARGE AIR COOLER 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Front Bumper Removal and Installation 
(Refer to GROUP 51 -Front Bumper.) 



15100240040 




10-13 Nm 

3 7.9-O.A ftlhe 



10-13 Nm 
7.2-9.4 ft.lbs. 



10-13 Nm 
7.2-9.4 ft.lbs. 10 




10-13 Nm 
7.2-9.4 ft.lbs. 



Hose clamp 




3.9 Nm N 


\ 


2.9 ft.lbs. 





11 



05X0083 
00003888 



Removal steps 

1. Air cleaner assembly 

2. Air duct assembly (B) 

3. Relay box 

4. Air bypass hose 

5. Air intake hose 

6. Air hose (C) 

7. Turbocharger bypass valve 

8. Air hose (B) 



9. Charge air cooler duct 

10. Charge air cooler 

11. Air hose (A) 

NOTE 

Align the mating marks on the hoses and pipes, and re- 
move them. 



INSPECTION 15100250012 

• Check the charge air cooler fins for bending, damage, 
or foreign matter. 

• Check the charge air cooler hoses for cracking, damage, 
or wear. 
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INTAKE AND EXHAUST - Intake Manifold <2.0L Engine (Non-turbo)> 



INTAKE MANIFOLD <2.0L ENGINE (NON-TURBO)> 

REMOVAL AND INSTALLATION 



15100300120 



Pre-removal Operation 

• Residual Fuel Pressure Releasing 

(Refer to GROUP 13A-On-vehic)e Service.) 

• Engine Coolant Draining 

(Refer to GROUP 00-Maintenance Service.) 

• Reservoir Assembly Removal 

<Vehicles with Auto-Cruise System> 

(Referto GROUP 17-Auto-Cruise Control System.) 



Post-installation Operation 

• Reservoir Assembly Installation 

<Vehicles with Auto-Cruise System> 
(RefertoGROUP17-Auto-Cruise Control System.) 

• Engine Coolant Supplying 

(Refer to GROUP 00-Maintenance Service.) 

• Accelerator Cable Adjustment 

(Refer to GROUP 17 - On-vehicle Service.) 



3.9 Nm 
2.9 ft.lbs 




3.9 Nm i r 
2 . 9 ft.lbs. 11 




2.5 Nm 16 
1.8 ft.lbs. 



15 6 i ft.lbs. 



05X0160 



0-ring 



4.9 Nm 
3.6 ft.lbs. 



05X0093 




23 

J^Jj 03N00H 



Engine oil 



00003889 



Removal steps 

1 . Air intake hose 10. Control wiring harness 

2. Breather hose 1 1 ■ Generator Winng harness connection 

3. Accelerator cable connection 12. PCV hose assembly '■ 

4. Clip 13. Vacuum hose connection 

5. MAP sensor connector 14. Brake booster vacuum hose 

6. Charge temperature sensor connector connection 

7. Vacuum hose connection 15. EGR pipe connection - 

8. TPS connector -^►►B-^ 16. High-pressure fuel hose connection 

9. MS motor connector ' • 
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15-8 INTAKE AND EXHAUST - Intake Manifold <2.0L Engine. (Non-turbo)> 




Engine oil 



00003890 



17. Intake manifold stay 

18. Engine hanger 

19. Injector connector 

20. Throttle body 

21. intake manifold plenum 

22. Intake manifold plenum gasket 
•^►►A-^23. Fuel rail, fuel injector and pressure 

regulator assembly 

24. O-ring 

25. Intake manifold 

26. Intake manifold gasket 



TSB Revision 



INTAKE AND EXHAUST - Intake Manifold <2.0L Engine (Non-turb6)> , H HS^Q 



REMOVAL SERVICE POINTS 

<^A^ HIGH-PRESSURE FUEL HOSE DISCONNECTION 

Relieve pressure in the fuel pipe line to prevent fuel outflow. 
(Refer to GROUP 13A- On-vehicle Service.) 

Caution 

Cover fuel pipe line with shop towel after relieving pres- 
sure as certain pressure may still remain. 




05X0111 




Fuel rail, fuel injector 
and pressure regulator 



O-ring 



B03X0145 



^►FUEL RAIL, FUEL INJECTOR AND PRESSURE 
REGULATOR ASSEMBLY REMOVAL 

Remove fuel rail with fuel injector and pressure regulator 
on. 

Caution 

Do not drop fuel injector when removing fuel rail. 



INSTALLATION SERVICE POINTS 

►A^FUEL RAIL, FUEL INJECTOR AND PRESSURE 
REGULATOR ASSEMBLY INSTALLATION 

Apply a small amount of new engine oil to the O-ring. 



►B<« HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of new engine oil to the hose union, 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 
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15-10 INTAKE AND EXHAUST - Intake Manifold <2.0L Engine (Non-turbo)> 



INSPECTION 15100310123 

Check the following points; replace the part if a problem is 
found. 

INTAKE MANIFOLD CHECK 

1. Check for damage or cracking of any part. 

2. Check for obstruction of the negative pressure (vacuum) 
outlet port, and for obstruction of the water passage or 
gas passage. 

3. Using a straight edge and a feeler gauge, check for distor- 
tion of the cylinder head installation surface. 

Standard value: 0.15 mm (.006 in.) or less 

Limit: 0.2 mm (.008 in.) J •> , 



TSB Revision 



INTAKE AND EXHAUST - Intake Manifold <2.0L Engine (Turbo|» 



Cm 



INTAKE MANIFOLD <2.0L ENGINE (TURBO)> 
REMOVAL AND INSTALLATION 



15100300298 



Pre-removal Operation 

• ResduaURuei. Pressure- R©teaswn€l 

(Refer to GROUP 13A-On-vehicTe Service.) 

• Engine Coolant Draining 

(Refer to GROUP OO-Maintenance Service.} 

• Battery Removal 



Post-installation Operation 

• Battery Installation 

• Engine Coolant Supplying 

(Refer to GROUP OO-Maintenance Service. 

• Accelerator Cable Adjustment 

(Refer to GROUP 17-On-vehicle Service.) 



3.9 Nm 
2.9 tt.lbs. 





9.8 Nm 
7.2 ft.lbs. 



05X0191 
00005333 



27 



O-ring 




03X0165 



Engine oil 



Removal steps 

1 . Accelerator cable connection 

2. Air hose "C" 

3. Injector connector 

4. Ignition coil connector 

5. Ignition power transistor connector 

6. Manifold differencial pressure sen- 
sor connector 

7. Capacitor connector 

8. TPS connector 

9. Knock sensor connector 

10. Engine coolant temperature sensor 
connector 

11. IAC motor connector 

12. Camshaft position sensor connector 

13. Crankshaft position sensor connector 



14. Air conditioning compressor con- 
nector 

15. Control wiring harness 

16. Hose connection 

17. PCV hose connection 

18. Vacuum hose connection 

19. Spark plug cable connection 

20. Fuel return hose connection 

21. Vacuum hose connection > r 

22. Vacuum pipe 

23. Brake booster vacuum hose con- 
nection 

24. Heater hose connection 

25. Heater hose connection 

26. High-pressure fuef hose connection 
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15-12 INTAKE AND EXHAUST - Intake Manifold, <2.0L Engine (Turbo)> 




20-25 ft.lbs. 



-^B^- 27. Fuel rail, fuel injector and pressure 

regulator assembly 

28. Insulator 

29. Insulator 

30. Ignition power transistor 

31 . Ignition coil 

32. EGR valve assembly 
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33. Intake manifold stay 

34. Engine hanger 

35. Intake manifdild 

38. Intake manifold gasket 

37. Manifold differential pressure sensor 

39. Charge air cooler- fitting 
39. Throttle body *" 



INTAKE AND EXHAUST - Intake Manifold <2.0L Engine (Turbo)> 1 5*1 3 



REMOVAL SERVICE POINTS j ! 1< 

^►HIGH-PRESSURE FUEL HOSE DISCONNECTION 

Relieve pressure in the fuel pipe line to prevent fuel outflow. 
(Refer to GROUP 13A- On-vehicle Service.) 

Caution 

Cover fuel pipe line with shop towel after relieving pres- 
sure as certain pressure may still remain. 




<*E> FUEL RAIL, FUEL INJECTOR AND PRESSURE 
REGULATOR ASSEMBLY REMOVAL 

Remove fuel rail with fuel injector and pressure regulator 
attached. 

Caution 

Do not drop fuel injector when removing fuel rail. 



INSTALLATION SERVICE POINT 

►A^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressure fuel hose to the fuel rail, 
apply a small amount of new engine oil to the hose union, 
and then insert, beihg careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 



INSPECTION 15100310123 

Check the following points; replace the part if a problem is 
found. 

INTAKE MANIFOLD CHECK 

1 . Check for damage or cracking of any part, 

2. Check for obstruction of the negative pressure (vacuum) 
outlet port, and for obstruction of the water passage or 
gas passage. 

3. Using a straight edge and a feeler gauge, check for distor- 
tion of the cylinder head installation surface. 

Standard value: 0.15 mm (.006 in.) or less 

Limit: 0.2 mm (.008 in.) 
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INTAKE AND EXHAUST - Intake Manifold <2.4L Eriaino 



INTAKE MANIFOLD <2.4LENGINE> 

REMOVAL AND INSTALLATION 



15100300304 



Pre-removal Operation 

• ResiddaMPttet- 1 Pressure- Rteteasirrg 

(Refer to GROUP 13A-On-vehicle Service.) 

• Engine Coolant Draining 

(Refer to GROUP 00-Maintenance Service.) 

• Battery Removal 



Post-installation Operation 

• Battery Installation 

• Engine Coolant Supplying 

(Refer to GROUP 00-Maintenance Service.; 

• Accelerator Cable Adjustment 

(Refer to GROUP 17-On-vehicle Service.) 




Removal steps 

1. Accelerator cable connection 

2. Air intake hose 

3. Injector connector 

4. Ignition coil connector 

5. Ignition power transistor connector 

6. Manifold differential pressure sen- 
sor connector 

7. Capacitor connector 

8. TPS connector 

9. IAC motor connector 

10. Heated oxygen sensor connector 

11. Crankshaft position sensor connector 

12. Air conditioning compressor 
connector 



13. Evaporative emission purge 
solenoid valve connector . 

14. Control wiring harness 

15. PCV hose connection 

16. Vacuum hose 

17. Fuel return hose connection 

18. Vacuum hose connection 

19. Vacuum pipe 

20. Evaporative emission purge 
solenoid valve assembly 

21. Brake booster vacuum hose 
connection 

22. Heater hose connection 

23. High-pressure fuel hose connection 
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15-15 



12 Nm 




24. Fuel rail, fuel injector and pressure 
regulator assembly 

25. Insulator 

26. Insulator 

27. Manifold diff erential pressure sensor 
26. Ignition power transistor 

29. Spark plug cable connection 



30. Ignition coil 

31. Intake manifold stay 

32. Intake manifold 

33. Intake manifold gasket 

34. Throttle body 

35. EGR valve assembly 
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15-16 INTAKE AND EXHAUST - Intake Manifold <2.4L Enaine> 



REMOVAL SERVICE POINTS 

<4A^» HIGH-PRESSURE FUEL HOSE DISCONNECTION 

Relieve pressure in the fuel pipe line to prevent fuel outflow. 
(Refer to GROUP 13A- On-vehicle Service.) 

Caution 

Cover fuel pipe line with shop towel after relieving pres- 
sure as certain pressure may still remain. 




^►FUEL RAIL, FUEL INJECTOR AND PRESSURE 
REGULATOR ASSEMBLY REMOVAL 

Remove fuel rail with fuel injector and pressure regulator 
attached. 

Caution 

Do not drop fuel injector when removing fuel rail. 



INSTALLATION SERVICE POINT, 

►A^ HIGH-PRESSURE FUEL HOSE CONNECTION 

When connecting the high-pressureluel hose to the fuel rail, 
apply a, small amount of new engine oil to the hose union, 
and then insert, being careful not to damage the O-ring. 

Caution 

Do not let engine oil get into the fuel rail. 



INSPECTION li , 15100310123 

Check the following points; replace the part if ligproblem is 
found. j ' . 

INTAKE MANIFOLD CHECK 

1 . Check for damage or cracking of any part. 

2. Check for obstruction of the negative pressure (vacuum) 
outlet port, and for obstruction of the water passage or 
gas passage. 

3. Using a straight edge and a feeler gauge, check for distor- 
tion of the cylinder head installation surface. 

Standard value: 0.15 mm (.006 in.) or less 

Limit: 0.2 mm (.008 in.) 
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INTAKE, AND EXHAUST - Exhaust Manifold <2.0L Engine (Non-turbo> 15-17 



EXHAUST MANIFOLD <2.0L ENGINE (NON-TURBO)>' 4*mJ 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Coolant Draining and Refilling 

(Refer to GROUP 00 -Maintenance Service.) 



3.9 Nm 
2.9 ft.lbs. 




Removal steps 

1 . Air intake hose 

2. Radiator upper hose connection 

3. Air hose connection 

4. Control wiring harness connection 

5. Water pipe assembly 

6. Engine oil level gauge 



7. Heat protector 
6. Engine hanger 
9. Front exhaust pipe connection 

10. Heat protector 

11. Exhaust 'manifold 

12. Exhaust manifold gasket 
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15-18 INTAKE AND EXHAUST - Exhaust Manifold <2.0L ENGINE (Turbo)> 



EXHAUST MANIFOLD <2.0L ENGINE (TURBO)> 15100330334 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Engine Coolant Draining and Refilling 

(Refer to GROUP 00 - Maintenance Service.) 

s Engine OTI" Draining and' Refffing 

(Refer to GROUP 00 - Maintenance Service.) 




Removal steps 

1. Condenser fan motor assembly 
<Vehicles with air conditioning> 
^A^> 2. Heated oxygen sensor <front> 

3. Engine oil level gauge guide 

4. Air cleaner and air intake hose 
assembly 

5. Air hose (A) connection 

6. Water hose connection 

7. Water hose connection 

8. Oil pipe (A) connection 
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9. Heat protector (A) 

10. Heat protector (B) 

11. Engine hanger 

12. Front exhaust pipe connection 
►B^ 13. Flange bolts 

►B-^ 14. Flange nut 

^■B-4 15. Coned disc spring . 
16. Exhaust -manifold 
u... Exhaust manifold gasket 

18. Ring 

19. Gasket (A) 



INTAKE AND EXHAUST - Exhaust Manifold <2.0L ENGINE fftirbo)> 



15-19 



42 Nm 
31 ft.lbs. 



19 Nm 
14 ft.lbs. 



54-64 Nm 
40-47 ft.lbs 




9.8 Nm 
7.2 ft.lbs. 



42 Nm 
31 ft.lbs. 



8.8 Nm — gjsjj 
6.5 ft.lbs. 



■i 



AOSX0104 



20. Vacuum hose assembly 
►A-^ 21 . Turbocharger assembly 

22. Oil return pipe 

23. Water pipe assembly (B) 




24. Oil pipe assembly ^ ' ' 

25. Water pipe assembly (A) 

26. Exhaust manifold fitting 

27. Ghsket 

REMOVAL SERVICE POINTS 

«4A^ HEATED OXYGEN SENSOR <FRONT> REMOVAL 



TURBOCHARGER ASSEMBLY REMOVAL 

Remove the turbocharger assembly with the exhaust fitting, 
water pipe assembly (A), water pipe assembly (B) and the 
oil pipe assembly attached to it. 

<4C^> OIL PIPE ASSEMBLY REMOVAL 

Caution 

After disconnecting the oil pipe, take care that foreign 
material does not enter the oil passage hole of the turbo- 
charger assembly. 
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15-20 INTAKE AND EXHAUST - Exhaust Manifold <2.0L ENGINE (Turbo)> 




05X0101 



Identification hole 




Coned disc 
spring 



Exhaust 
manifold 








V 60° -70° 








A 1 %\// 












w II — 


MB991614 

A05Z0002 




Compressor 
wheel 



\*01B01»2 



INSTALLATION SERVICE POINTS 

►A^ TURBOCHARGER ASSEMBLY INSTALLATION 

(1) Clean the alignment surfaces shown in the illustration. 

(2) Supply clean engine oil through the oil pipe installation 
hole of the turbocharger assembly. 

Caution 

When cleaning, take care that no foreign material gets 
into the engine coolant or oil passages hole. 



►B^ CONED DISC SPRING/FLANGE NUT/FLANGE 
BOLTS INSTALLATION 

(1) Install the coned disc spring in the shown direction. 

(2) Tighten the flange nuts and' bolts to 27 - 31 Nm (20 
- 23 ft.lbs.)- 



(3) Use the special tool to further tighten by 60° -70° 



INSPECTION 15100460033 

TURBOCHARGER ASSEMBLY CHECK , . 

1. Visually check the turbine wheel and the compressor; 
wheel for cracking or other damage. 

2. Check whether the turbine wheel and the compressor 

wheel can be easily turned by hand. 

3. Check for oil leakage from the turbocharger assembly. 

4. Check if the turbocharger waste gate valve remains open. 
If any problem is found, replace the part after, disassembly. 



OIL PIPE ASSEMBLY AND OIL-RETURN PIPE CHECK is 

100460040 

Check the oil pipe assembly and oil-return pipe for clogging, 
bending, or other damage. If there is clogging, clean it. 
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INTAKE AND EXHAUST - Exhaust Manifold <2.4L Engine> 



EXHAUST MANIFOLD <2.4L ENGINE> iW** 



REMOVAL AND INSTALLATION 



J 



12-15 Nm 29 Nm 

9-11 fl.lbs. 3 21 ft.lbs. 




■».-r t : 

Removal steps 

1 . Front exhaust pipe connection 

2. Gasket ■: . 

3. Heat protector i 

4. Engine hanger 

5. Exhaust manifold ' 

6. Exhaust manifold gasket 
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INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler 



EXHAUST PIPE AND MAIN MUFFLER 

REMOVAL AND INSTALLATION 

<2.0L Engine (Non-turbo)> 



1810054012ft 



Pre-removal and Post-installation Operation 
• Under Cover Removal and Installation 
(Refer to GROUP 42-Under Cover.) 




Main muffler removal steps 

1 . Main muffler assembly 

2. Gasket 

3. Hanger 

4. Tail hanger 

5. Rear hanger 

6. Rear floor heat protector panel 

Center exhaust pipe removal steps 

-4|A^ ►A-^ 7. Heated oxygen sensor connection 
<rear> 

8. Center exhaust pipe 

9. Gasket 

10. Hanger protector 

11. Hanger 

12. Hanger bracket 



Catalytic converter removal steps 

13. Catalytic converter 

14. Gasket 

15. Catalytic converter bracket 

16. Hanger protector 

17. Hanger 

18. Front hanger 

19. Front floor heat protector panel 

Front exhaust pipe removal steps 

-^►►A-^20. Heated oxygen sensor connection 
<front> * 

21 . Front exhaust: pipe 

22. Gasket 
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INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler 



t5-23 



<2.0L Engine (Turbo)-FWD> 



Pre-removal and Post-installation Operation 1 
• Under Cover Removal and Installation 
(Refer to GROUP 42-Under Cover.) 




13 Nm 
9.4 ft.lbs. 



Main muffler removal steps 

1 . Main muffler assembly 

2. Gasket 

3. Muffler cutter 

4. Hanger 

5. Tail hanger 

6. Rear hanger 

7. Rear floor heat protector panel 

Center exhaust pipe removal steps 

-4A^ 8. Heated oxygen sensor connection 

<rear> 

9. Center exhaust pipe 

10. Gasket 

11. Hanger protector 

12. Hanger 

13. Hanger bracket 



Catalytic converter removal steps 

14. Catalytic converter 

15. Gasket 

16. Catalytic converter bracket 
1 7 . Hanger protector 

18. Hanger 

19. Front hanger 

20: Front floor heat protector panel 

Front exhaust pipe removal steps 

21 . Front exhaust pipe 

22. Gasket 
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15-24 INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler 



<2.0L Engine (Turbo)-AWD> 



Pre-removal and Post-installation Operation 
• Under Cover Removal and Instatetfon 
(Refer to GROUP 42-Under Cover.) 



□18 




49 Nm 
36 ft.lbs 



20 

13 Nm 
9.4 ft.lbs. 



19 



13 Nm 
9.4 ft.lbs. 



A05X0087 



Mb 



Main muffler removal steps 

1 . Main muffler assembly 

2. Gasket 

3. Muffler cutter 

4. Hanger 

5. Tail hanger 

6. Rear hanger 

7. Rear floor heat protector panel 

Center exhaust pipe removal steps 

6. Heated oxygen sensor connection 

<rear> 
9. Center exhaust pipe 

10. Gasket 

1 1 . Hanger protector 

12. Hanger 

13. Center hanger 



Catalytic converter removal steps 

14. Catalytic converter, 

15. Gasket 0 . 

16. Front floor, heat protector panel 

Front exhaust pipe removal steps 

17. Front exhaust pipe 

18. -Gasket 

19. Hanger 

20. Front hanger -< - 
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INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler 15-25 



<2.4L Engine> 



Pre-removal and Post-installation Operation 
• Under Cover Removal and Installation 
(Refer to GROUP 42-Under Cover.) 



6 




13 Nm 

9.4 fUbs. 



Main muffler removal steps 

1 . Main muffler assembly 

2. Gasket 

3. Hanger 

4. Tail hanger 

5. Rear hanger 

6. Rear floor heat protector panel 

Center exhaust pipe removal steps 

•^M> 7. Heated oxygen sensor 

connection <rear> 

8. Center exhaust pipe 

9. Gasket 

10. Hanger protector 

11. Hanger 

12. Hanger bracket 



Catalytic converter removal steps 

13. Catalytic converter 

14. Gasket 

15. Catalytic converter bracket 

16. Hanger protector 

17. Hanger 

18. Front hanger 

19. Front floor heat protector panel 

Front exhaust pipe removal steps 

20. Heated oxygen sensor <front> 

21 . Front exhaust pipe 

22. Gasket 
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INTAKE AND EXHAUST - Exhaust Pipe and Main Muffler. 



<2,0L Engine (Non-turbo)> 




y aosxoiio 



REMOVAL SERVICE POINT 

MAP- HEATED OXYGEN SENSOR <FBOJ¥T>/HEAIEQ. 
OXYGEN SENSER <REAR> DISCONNECTION 

For 2.0L Engine (Non-turbo), 'the' exhaust manifold threaps 
must be cleaned with an 1 8 mm (.7 in.) x 1 .5 + 6E tap after 
the heated oxygen sensor has been disconnected. 



<2.0L Engine (Turbo) and 2.4L Engine> 
MD998770 




INSTALLATION SERVICE POINT 

►A<« HEATED OXYGEN SENSOR <FRONT>/HEATED 
OXYGEN SENSER <REAR; CONNECTION 

If reusing the original sensor, coat the sensor threads with 
an antiseize compound such as Loctite 771-64 or equivalent. 
New sensors have compound on the? threads and do not 
require an additional coating. 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal 
injuryorcleathtoservicepersonnel (from inadvertentf iring of the air bag) orto the driver and passenger (from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B - Supplemental 
Restraint System (SRS) and GROUP 00 - Maintenance Service, before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

INOTE 

"Jhe SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clock spring, andihtercb'nnedtingvlflring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are 
ilndicated in the table of contents by an asterisk (*). 
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ENGINE CONTROL SYSTEM 

GENERAL INFORMATION 

A cable-type accelerator mechanism and a 
suspended-type pedal have been adopted. 

SERVICE SPECIFICATION 



17100010041 



17100030054 



I Item 



Standard value 



Accelerator cable play mm (in. 



1-2 (.04-. 08) 



TROUBLESHOOTING 



17100070049 



Symptom 


Probable cause 


Remedy 


Throttle valve will not 
fully open or close 


Misadjusted accelerator cable 


Adjust 


Misadjusted auto-cruise control cable 


Adjust 




Broken return spring 


Replace 




Throttle lever malfunction 


Replace | 


Accelerator pedal op- 
eration not smooth 
(over acceleration) 


Accelerator pedal wrongly tightened 


Repair 


Misinstalled accelerator cable. 


Repair ' 




Accelerator cable requires lubrication 


Lubricate or replace 
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ON-VEHICLE SERVICE J : j 

ACCELERATOR CABLE CHECK AND 
ADJUSTMENT * - ^ " < * - Ji 

For models equipped with the auto-cruise control system, 
refer to P. 17-33.; - ■' u- >' »qv! K < '' 

1. Turn A/C and lights OFF. 

Inspect and adjust" at no load, hH8 

2. Warm engine until stabilized at idle. 

3. Confirm idle speed is at prescribed rpm. Ti , 5 

4. Stop engine (ignition switch OFF). 

5. Confirm there are no sharp bends in accelerator cable.; 

6. Check inner cable for correct slack: - 

7. If there is too much slack or. no slack,, adjust; play by 
the following procedures. - ' * '* - r " ' 11 
(1) Turn the ignition switch to the ON position (without 

starting the enaine) arid leave in that condition for ! 
approximately 15 seconds in order to initialize the 
IAC motor.' ' ' ' " w * T 




Intake manifold Adjusting bolts 
plenum 

( \~ 



4.9 Nm 
3.6 ft.lbs. 





Stopper , 



Fixed SAS 



A03N0008 



(2) Loosen the adjusting bolt to release the cable. 

(3) After moving the plate to the position immediately 
before the throttle lever starts to move* move the 
plate back towards the throttle body by the standard 

value amount onjy to biing the accelerator cable play : 
to the standard value. ' [' . 

Standard value: 1-2 mm (.04-.08 in.) 

(4) Tighten the adjusting bolts to the specified torque. 



8. Adjust accelerator cable play and confirm throttle lever 
stopper touches the fixed SAS. 
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ACCELERATOR CABLE AND PEDAL ™™m 

R EMOVAL AND INSTALLATION 

Post-installation Operation . 

Accelerator Cable Adjustment (Refer to P. 17-4.) 
(For models equipped with auto-cruise control system, 
refer to P. 17-33.) 




12 4.9 Nm 

3.6ft.lbS. 00003894 



Accelerator cable removal steps 

1. Clip 

2. Adjusting bolts 
►A-^ 3. Accelerator cable 

Accelerator pedal removal steps 

4. Accelerator cable connection NOTE 

5. Cotter pin For models equipped with auto-cruise control system, the 
6 Washer accelerator cable removal/installation procedures are 
7. Accelerator pedal pin referred to P.17-40. 



8. Bushing 

9. Spring 

10. Accelerator pedal arm 

11. Accelerator pedal bracket 

12. Accelerator pedal stopper 
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INSTALLATION SERVICE POINT *^ 

►A« ACCELERATOR CABLE INSTALLATION , 5 
<2.4L Engine> ' T 

Clamp the accelerator cable so that its marking is as shown. 



<1 •■ > 
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AUTO-CRUISE CONTROL SYSTEM 

GENERAL INFORMATION 



By using the auto-cruise control, the driver can 
drive at the speed he/she likes [in a range of approxi- 
mately 40-135 km/h (25-84 mph) <2.0L Engine 



(Non-turbo)>, 40-200 km/h (25-124 mph) <2.0L 
Engine (Turbo) and 2.4L Engine>] without depress- 
ing the accelerator pedal. 



<2.0L Engine 
(Non-turbo)> 



Powertrain 
control module 



Intermediate link 



Control switch 

Main switch 



Speed control 

assembly 




Input speed 
sensor <A/T> 



Reservoir 
assembly 



Output speed 
sensor <A/T> 



07X0052 



Transaxle range 
switch <A/T> 



<2.0L Engine (Turbo) 
and 2.4L Engine> 




Control switch 









f ACC/RESA 




CANCEL 4 




COAST/SET T 



03X0090 



Auto-cruise control indicator 




Control switch 
Intermediate link 



Main switch 



A.auatar. 



Vacuum pump 
assembly 




Clutch pedal position 
switch <M/T> 



Park/Neutral position 
switch <A/T> 



Throttle position Vehiclespeed 
sensor ^ , r 

Sensor 



Auto-cruise 
control-ECU 



07X0037 



00003S9S 
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SERVICE SPECIFICATIONS -"toJU 



Items 


Standard value ^ " " J > -Ws.r.SR, 


Accelerator cable play mm (in.) 


M/T 


0-1 (0-.04) n r ; . i n 


A/T 


2-3 (.08-. 12)- . • 


Throttle cable play mm (in.) 


1-2(.04-.08) 


Auto-cruise control cable play <2.0L Engine (Turbo) and 2.4L Engine> 
mm (in.) 


, - ■ ■ ----- 

1-2(.04-.08) • . rm 



SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MB991502 

Scan tool 
(MUT-II) 


MB991502 


• Reading /diagnostic trouble 
code 

• Auto-cruise control system 
inspection 


B991325 


ROM Pack 




' ! 




MB991544 

IMUT-II Interface 
cartridge 


MB991544 


• Reading diagnostic trouble 
code <2.0L Engihe (Non-tur- 
bo)> 

• Auto-cruise control system 
inspection <2.0L Engine 
(Non-turbo)> 




MB991545 
Adapter harness 


MB991545 


B991529 


MB991529 

Diagnostic trouble code 
check harness 


MB991529 


Checking the diagnostic trouble 
code. 
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TROUBLESHOOTING <2.0L ENGINE (NON-TURBO)> 
DIAGNOSTIC TROUBLESHOOTING FLOW 



17200200137 



Gather information from customer 



Verify complaint. 



Reoccurs 



Does not reoccur 



Check diagnostic trouble code. 

(Refer to P. 17-10.) 



No diagnostic trouble 
code or can't communi- 
cate with scan tool 



Check diagnostic trouble code. 

(Refer to P.17-10.) 



INSPECTION CHART FOR TROUBLE 
SYMPTOMS (Refer to P.17-13.) 



Diagnostic trouble 
, code displayed 



Diagnostic trouble 
code displayed 



Record diagnostic trouble code(s) 
then erase them. 

(Refer to P.17-10.) 



Recheck trouble symptom 



I 



Check diagnostic trouble code. 

(Refer to P.17-10.) 



No diagnostic 
trouble code_ 



Diagnostic trouble 
code displayed 



INSPECTION CHART FOR DIAG- 
NOSTIC TROUBLE CODES 

(Refer to P.17-10.) 



No diagnostic 
trouble code 



INTERMITTENT MALFUNCTION 

(Refer to GROUP 00 - How to Cope 
with Intermittent Malfunctions.) 



NOTE 

Before carrying out trouble diagnosis, check all the following items. 

1. Is the vacuum hose correctly installed and undamaged? 

2. Are the auto-cruise, accelerator, and throttle cables routed correctly?" 

3. Do the link assembly and cables move smoothly? 

4. Is the play of each cable within its standard value? 




Check engine/ 
malfunction 
indicator 
lamp 




A03X0160 



DIAGNOSTIC FUNCTION 17200210048 
HOW TO READ THE DIAGNOSTIC TROUBLE CODES 
When using the scan tool 

Connect the scan tool to the data link connector, and then 
read the diagnostic trouble codes. 

Caution 

(1) Turn the ignition switch off before connecting or 
disconnecting the scan tool. 

(2) Use the special tools (MB991544 and MB991545) to 
connect the scan tool as illustrated. 

If scan tool not available 

1. Cycle the ignition key On - Off - On - Off - On within 
5 seconds. 

2. Count the number of times the check engine/malfunction 
indicator lamp on the instrument panel flashes on and 
off. The number of flashes represents the trouble code. 
There is a slight pause between the flashes to separate 
the first and second digits of the code. Longer pauses 
between flashes separate individual trouble codes. 
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ERASING DIAGNOSTIC TROUBLE CODES "i ' W 

With the scan tool . t « > . h % 

Connect the scan tool to the data link connector, then, erase the diagnostic trouble codes according 
to scan tool instruction. 

Without the scan tool 

1. Remove the battery cable from the battery (-) terminal for 10 seconds or more, then, reconnect 
the cable. 

2. After the engine has warmed up, run it at idle for about 15 minutes. 

INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 17200220140 



Code No. 


( 


Dn-board diagnostic items 


Reference page 


Scan tool 
mode 


General 
scan tool 
mode 


MIL 


35 


P0500 


15 


Vehicle speed signal system 


17-10 


86 




34 


Auto-cruise control switch 


17-11 


87 




34 


Auto-cruise control switch 


17-11 . 


15 




34 


Speed control servo solenoid valve system "' 1 


7-11 *' ?. f 


02 


P0605 


53 


Powertrain control module (PCM) | 17-12 


82 


- 77 Auto-cruise control relay system 17-12 . 



NOTE 

*MIL Check engine/Malfunction indicator lamp 

INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 



Code 
No. 


Scan tool 


35 


/ehicle speed signal system 


Probable cause 


General scan 
tool 


P0500 


MIL 


15 


[Comment] 

No distance sensor signal detected during load conditions. 


• Malfunction of the vehicle speed sensor 
<WT>. 

• Malfunctioned the inputspeedsensororoutput 

speed sensor <AJT> - 

• Malfunction of the connector. ' 

• Malfunction ofj^e harness. 

• Malfunction of the PCM. - 



Vehicle speed sensor circuit system check [Vehicle speed sensor 
<M/T>, input speed sensor or output speed sensor <A/T>] 
(Refer to GROUP 54 - Combination Meter.) 
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Code 
No. 


Qpan tool 




"" 


General scan 
tool 




Auto-cruise control switch 


Probable cause , ' 


MIL 


34 


[Comment] 

Speed control switch input above maximum acceptable voltage. 


• Malfunction of the auto-cruise control switch. 



Replace the auto-cruise control switch. 



Code 
No. 


Scan tool 


87 


Auto-cruise control switch 


Probable cause 


General scan 
tool 




MIL 


34 


[Comment] 

Speed control switch input below minimum acceptable voltage. 


• Malfunction of the auto-cruise control switch. 



Replace the auto-cruise control switch. 



Code 
No. 


Scan tool 


15 


Speed control servo solenoid 
system 


Probable cause 

* i„ ■ 


General scan 
tool 




MIL 


34 


[Comment] 

An open or shorted condition is detected in either the speed control vacuum or vent solenoid 
control circuits. 


• Malfunction of the speed control Servo. 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of 'the PCM. t : 



Speed control servo check 
(Refer to P.17-38.) 



NG 



Measure at PCM connector A-1 07. 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between terminal (78) and 

ground 

• Voltage between terminal (80) and 

ground 

OK: Battery positive voltage 



NG 



Replace 



Check the following connectors: 

A-51 and 107 



OK 



Repair 



jOK 


OK 






Check the following connector: 


Check trouble symptom. 




A-1 07 






NG 


JNG 










Replace the PCM. 





Check trouble symptom. 



Ing 



Check the harness between the speed 
control servo and the PCM. Repair, if 
necessary. 
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Code 
No. 


I Scan tool 


0 2 


Powertrain control module 
(PCM) 


cause 




P0605 


MIL 


53 




[Comment] • Malfunction of the PCM. 
Internal Dowertrain control module fault is detected. 



Replace the powertrain control module. 



Code 
No. 


Scan tool 


82 


Auto-cruise control relay 
system 


Probable cause 


General scan 
tool 




MIL 


77 


[Comment] 

An open or shorted condition is detected in the speed control servo power relay control circuit. 


• Malfunction of the speed control servo. 

• Malfunction of the auto-cruise control relay. 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the PCM. 



Speed control servo check 
(Refer to P.17-38.) 



OK 



Measure at PCM connector A-107. 

• Disconnect the connector and 
measure at the harness side. 

• Vblt'age between the termfrraf (78) 
and ground 

• Voltage - befweerr terrnrrtaf (80) and 

ground 

OK: Battery positive voltage 



ING 



Measure at auto-cruise control relay 
connector A-52. 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between terminal (4) and 
ground 

OK: Battery positive voltage 



3 



OK 



A u t o - c r u i s e 
(Refer to P.17-39.) 



contrct 



Jng 

Replace 



NG 



Replace 



OK 



Check 
A-107 



the following connector: 



OK 



|NG 
Repair 



NG 



Chock the following connectors: 
A-52.C-03 and C-22 



OK 



Repair 



OK 



CTecinKe"followingToT?neclors? 

A-51, 52 and 107 



JlMG 
Repair 



Check trouble symptom. 



NG 



Replace the PCM. 



Check trouble symptom. 



ING 



Check the harness between the 
auto-cruise control relay and auto-cruise 
control main switch. Repair, if 

necessary. 



Check trouble symptom. 



NG 



Check the harness between the 

auto.-Grulse.Gontcci.rslay, and-* the speed 
control servo as well as between the 
speed control servo and the PCM. 
Repair, if necessary. 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 17200230136 



Trouble symptom 


Inspection 
procedure No. 


Reference " 
page 


Communication with scan tool is not possible. 


1 


17-13 


Auto-cruise control does 
not cancel. 


When engine speed rises suddenly 


2 


17-13 


When brake pedal is depressed 


3 


17-14 


When selector lever is set to N range <A/T> 


4 


17-14 


When CANCEL switch is set to ON 


5 


17-14 


Auto-cruise control cannot be set. 


6 


17-15 


Hunting (repeated acceleration and deceleration) occurs at the set vehicle speed. 


7 


17-15 


When the auto-cruise control main switch is ON, the switch indicator on the 
instrument panel does not illuminate. (However, auto-cruise control is normal.) 


6 


17-15 


Auto-cruise control main switch illumination light does not illuminate. 


9 


17-16 


Auto-cruise control indicator light inside combination meter does not illuminate. 
[However, auto-cruise control is normal.) 


10 


17-16 



INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. 


Probable cause 


[Comment] 

A defect in the power supply system (including ground) for the diagnostic line may 
be present. 


• Malfunction of the connector.' 

• Malfunction of the harness. 



Refer to GROUP 13A- Troubleshooting. 
INSPECTION PROCEDURE 2 



When engine speed rises suddenly, auto-cruise control 
does not cancel. 


Probable cause 


[Comment] 

A malfunction of powertrain control module may exist. 


• Malfunction of the PCM^ 






Replace the powertrain control module. 
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INSPECTION PROCEDURE 3 



When brake pedal is depressed,, auto-cruise control does not 
cancel. 


Probable cause 


[Comment] 

A malfunction of the stop light switch or stop light circuit may exist. 


• Malfunction of the stop light switch. 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the PCM. 



Stop light switch check. 
(Refer to P.17-37.) 



NG 



OK 



Measure at stop light switch connector 
B-05. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (1) and 

ground 

OK: Battery positive voltage 



ING 



OK 



Check the farrowing, connectors:: 
B-05 and 08 



J NG 
Repair 



OK 



Repair 



Check the following connectors: 

B-05, 63 and A- 107 



NG 



OK 



Check trouble symptom. 



NG 



Check trouble symptom. 



i 



NG 



Check the harness between the 
light swftch and the grocmtf 



"T/ng 

Repair 



Repair 



* Check the harness between the stop 
light switch and PCM. Repair, if 
necessary. 



— 4 



Replace the PCM. 



INSPECTION PROCEDURE 4 



When selector lever is set to N range, auto-cruise control does 
not cancel. <A/T> 


Probable cause 


[Comment] 

An open-circuit in the output signal circuit in IN range may be present. 


• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the PCM. 



Check the following connectors: 

A- 107 and 108 


OK i — 1 

■ Check trouble symptom. 


|ng 


^ IMG 
Repair 




Inspect the harness between the 
transaxle range switch and PCM. 


|OK 


iReDlace the PCM. 



INSPECTION PROCEDURE 5 



When auto-cruise control CANCEL switch is set to ON, 
auto-cruise control does not cancel. 


Probable cause 


[Comment] 

An open-circuit inside the CANCEL switch may be present. 


• Malfunction of the auto-cruise control switch. 



Replace the auto-cruise control switch. 
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INSPECTION PROCEDURE 6 



Auto-cruise control cannot be set. 


Probable cause 


[Comment] 

A malfunction of the auto-cruise control switch circuit may exist. 


J 

• Malfunction of the auto-cruise control switch 

• Malfunction of the clock spring. 

• Malfunction of the connector. 

• Malfunction of the harness. 



Auto-cruise control switch check 
(Refer to P. 17-43.) 



OK 



Clock spring check 
(Refer to P. 17-44.) 



.OK 



Measure at clock spring connector 
B-40. 

• Disconnect the connector and mea- 
sure at the harness side. 

f Voltage between terminal (3) and 
ground 

OK: Battery positive voltage 



NG 



NG 







\ 


r OK 


Check the following connectors: 


B-08 and 40 





OK 



Repair 

INSPECTION PROCEDURE 7 



Repair 




Repair 

"■».. 


Check the following connectors: 

B-40, 64 and A- 107 




|OK 




Check trouble symptom. 




Check the harness between the clock 
spring and PCM. Repair, if necessary. 





Check trouble symptom. 



NG 



Check the harness between the clock 
spring and ground. Repair, if necessary. 



Hunting (repeated acceleration and deceleration) occurs at the 
set vehicle speed. 


Probable cause 


[Comment] 

A malfunction of a speed sensor, the speed control servo, or the vacuum supply may be present. 


• Malfunction of the vehicle speed sensor <M/T>, 

• Malfunction of the input speed sensor or output 
speed sensor <iA/T> 

• Malfunction of the speed control servo. 

• Malfunction of the vacuum supply. 

• Malfunction of the PCM. 



For M/T, vehicle speed sensor check 

For A/T, input speed sensor or output speed sensor check 

(Refer to GROUP 54 - Combination Meter.) 



OK 



| Speed control servo check (Refer to P. 17-38.) 

OK 



Vacuum supply check (Refer to P.17-39.) 



OK 



NG 



NG 



NG 



Replace 



Replace 
-»> Replace or repair 



I Replace the PCM. 



INSPECTION PROCEDURE 8 



When the auto-cruise control main switch is ON, the switch 
indicator on the instrument panel does not illuminate. 
(However, auto-cruise control is normal.) 


Probable cause 


[Comment] 

Blown bulb in auto-cruise control main switch. 


• Malfunction of the auto-cruise control main 
switch. 



Replace the auto-cruise control main switch. 
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INSPECTION PROCEDURE 9 



Auto-cruise control main switch illumination light does not 
illuminate. 


Probable cause 


[Comment] 

A malfunction of the auto-cruise control main switch, harness, or connector may exist. 


• Malfunction of the auto-cruise control main 
switch. 

• Malfunction of the connector. 

• Malfunction of the harness. 



Auto-cruise control main switch check 
(Refer to P.17-43.) 



NG 



.OK 



Measure at auto-cruise control main 
switch connector C-03. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (2) and 
ground 

OK: Battery positive voltage 



NG 



OK 



I Check the followinq connector: 

I C-03 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
auto-cruise control main switch and 
rheostat. Repair, if necessary. 



Replace 



Check the following connectors: 

B-66 and 75 



NG 



Repair 



OK 



Check trouble symptom. 



NG ^ 



Repair 



NG 



Check the harness between the 
auto-cruise control main switch and 

power supply. Repair, if necessary. 



INSPECTION PROCEDURE 10 



Auto-cruise control indicator inside combination meter does 
not illuminate. (However, auto-cruise control is normal.) 


Probable cause 


[Comment] 

A malfunction of the bulb, connector, or harness may be present. 


• Malfunction of the bulb. 

• Malfunction of the harness. 

• Malfunction of the connector. 

• Malfunction of the PCM. 



Auto-cruise control indicator check 
(Refer to P.17-44.) 



OK 



Does the auto-cruise control indicator 

illuminate when terminal (22) of PCM 
harness-side connector A-l 06 is 
grounded? 



Yes 



Replace the PCM. 



NG 



No 



Replace 



Check the following connectors: 

A-106, C-06 and C-22 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
combination meter and PCM. Repair, 
if necessary. 



Repair 
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TROUBLESHOOTING <2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

17200200144 

DIAGNOSTIC TROUBLESHOOTING FLOW 



Gather information from customer 



Verify complaint. 



. Reoccurs 



Does not reoccur 



Check diagnostic trouble code. 

(Refer to P.17-19.) 



No diagnostic trouble 
code or can't communi- 
cate with scan tool 



INSPECTION CHART FOR TROUBLE 
SYMPTOMS (Refer to P.1 7-230 



Check diagnostic trouble code. 

(Refer to P.17-19.) 



Diagnostic trouble 
, code displayed 



Tb7 

| CO 



Diagnostic trouble 
code displayed 



Record diagnostic trouble code(s) 
then erase them. 

(Refer to P.17-18.] 



ReCheck trouble symptom. 



Check diagnostic trouble code. 

(Refer to P.17-19.) 



No diagnostic 
trouble code_ 



Diagnostic trouble 
\ i code displayed 



INSPECTION CHART FOR DIAG- 
NOSTIC TROUBLE CODES 

(Refer to P.17-19.) 



No diagnostic 
trouble code 



INTERMITTENT MALFUNCTION 

(Refer to GROUP 00 - How to Cope 
with Intermittent Malfunctions.) 



NOTE 

Before carrying out trouble diagnosis, check to be sure that all of the following items are normal. 

1. Is the vacuum hose correctly installed and undamaged? 

2. Are the auto-cruise, accelerator, and throttle cables routed correctly? 

3. Do the link assembly and cables move smoothly? 

4. Is the play of each cable within its standard value? 





A03X0151 



DIAGNOSTIC FUNCTION 17200210055 
HOW TO READ DIAGNOSTIC TROUBLE CODES 
When using the scan tool 

1 . Connect the scan tool to the data link connector. 
Caution 

Turn the ignition switch off before disconnecting or 
connecting the scan tool. 



2. With the ignition switch in the ON position, turn the 
auto-cruise control main switch to ON and take a reading 
of the diagnostic trouble codes. 
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>" r-zH / 


1 


2 


3 


«■ 


5 


6 


7 


8 


9 


10 


11 






;i 


!5 


16 










Diagnostic output 



When using a voltmeter 

1. Use the special tool to connect a voltmeter between the 
ground terminal and the diagnostic output terminal of 
data link connector. 

2. In the same way as when using the scan tool, turn the 
ignition switch to ON and turn on the auto-cruise control 
main switch. Then take a reading of the diagnostic trouble, 
codes from the movement of the needle on the voltmeter. 



HOW TO READ DIAGNOSTIC TROUBLE CODES FROM A VOLTMETER 



Example of diagnostic trouble code voltage waveform 



Normal voltage waveform 



For diagnostic trouble code No. 0/1 



12 V -| 

OV 




Pause time: 
3 seconds 



0.5 sec. 



0.5 s 

TTUUL 



Tens digit Digit division:" J '~" First digit 
2 sees. 



12 V 
0 



1 1 1 1 1 

m 



0.5 sec. 



;iiifiiWLJLrir 



NOTE 

Other on-board diagnostic items are also output as voltage waveforms corresponding to diagnostic trouble code 
numbers. 

HOW TO ERASE DIAGNOSTIC TROUBLE CODES 

The diagnostic trouble codes can be erased by disconnecting the (-) cable from the battery for 10 seconds 
or more and then reconnecting it, or by the following procedure. 

1. Turn the ignition switch to ON. 

2. With the SET switch at the ON position, turn the main switch to ON, and within 1 second after this, 
turn the RESUME switch to ON. 

3. With the SET switch once more at the ON position, turn the stop light switch ON for a continuous 

period of 5 seconds or more. 



Auto-cruise control switch 
i~ 




03X0016 



Auto-cruise control 
main switch 




03X01 SI 



00003897 



HOW TO READ INPUT SWITCH CODES 

1. Connect the scan tool or a voltmeter to the data link 
connector. (Refer to P. 17-1 7.) 

2. With the ignition switch in the ON position, turn the SET 
switch to the ON position. 

3. Within 1 second after turning the auto-cruise control main 
switch to ON, turn the RESUME switch to ON. 

4. Operate each switch listed in the input inspection table 

and take a reading of the input switch codes with the 
scan tool or the fluctuation of a voltmeter. 

NOTE 

These codes are output as voltage waveforms in the 
same way as above. 
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Input Inspection Table 



Code No. 


Input operation 


Operation judgement , ^ 


21 


SET switch ON 


Auto-cruise control-ECU judges that SET switch is ON 


99 


RESUME switch ON 


Ai itn-rri ikprnntrnl-Fr.l 1 iiirlnpQ that RESUME switch IS DM 


23 


Stop light switch 

(uin wnen uraKe peoai depressed) 


Auto-cruise control-ECU judges that stop light switch is ON 


24 


Vehicle speed signal 


Auto-cruise control-ECU judges that vehicle speed is 40 
km/h (25 mph) or higher ' : ' , < 


25 


rtuio-cruise coniroi-tuu judges mat venicie speed is lower 
than 40 km/h (25 mph) 


26 


• Clutch pedal position switch <M/T> 
(ON when clutch pedal depressed) 

• ranvneuirai posinon swucn ov i > 
(ON when selector lever in N range) 


Auto-cruise control-ECU judges that clutch pedal position ' 
switch <M/T> or park/neutral position switch <A/T> is ON 


97 




Aiitn rriiica r*r\ntrr\\ PPI 1 iiiHnac that f"!AWf?PI QW/iff*h ic HM 


28 


Throttle position sensor signal 


Auto-cruise control-ECU judges that throttle position sensor 1 
voltage is 1 .5 V or more ^_ rK: 


29 


Closed throttle position switch, 


Auto-cruise control-ECU judges that closed throttle position 

switch is OFF , > h 



INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES, 17200220157 



Code No. 


On-board diagnostic items "■- 


Reference page 


11 


Auto-cruise vacuum pump drive system 


17-20 


12 


Vehicle speed signal system 


17-21 "V 


14 


Auto-cruise vacuum pump power supply system 


1 7-21 


15 


Auto-cruise control switch 


17-22 


16 


Auto-cruise control-ECU 


17-22 


17 


Throttle position sensor system 


17-22 
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INSPECTION PROCEDURE: FOR DIAGNOSTIC TROUBLE CODES 



Code No.11 Auto-cruise vacuum pump drive system 


Probable cause 


[Comment] 

This diagnostic trouble code is output if the release valve, control valve and motor drive signals 
from the auto-cruise vacuum pump are not input to the auto-cruise control-ECU. 


• MaJfu/jGlioa. of. foe. auto&r.wi&& vacuum pwn^ 

• Malfunction of the stop light switch 

• Malfunction of the connector 

• Malfunction of the harness 

• Malfunction of the auto-cruise cont'rdl-'ECU 



Auto-cruise vacuum pump check 
(Refer to P.17-37.) 



OK 



Measure at auto-cruise vacuum pump 
connector A-105. 

• Disconnect the connector and mea- 

sure at the harness side. 

• Voltage between terminal (1) and 
ground 

OK: Battery positive voltage 



OK 



Measure at auto-cruise control-ECU 
connector B-29. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (12) and 
ground (for driving release valve) 

• Voltage between terminal (13) and 
ground (for driving control valve) 

• Voltage between terminal (26) and 
ground (for driving motor) 

OK: Battery positive voltage 



OK 



Check the following connector: 
B-29 



OK 



Check trouble symptom. 



NG 



NG 



NG 



NG 



Replace 



Stop light switch check 
(Refer to P.17-37.) 



NG 



OK 



Check the following connectors: 

B-06, 64 and C-24 


NG 




OK 

1 


Check trouble symptom. 




NG 



Replace 



Repair 



Check the harness between the 

auto-cruise control main switch and 
auto-cruise vacuum pump. Repair, if 
necessary. 



Check the following connectors^ 
A-105 and B-64 __ 

F 



NG 



Repair 



,0K 



Check trouble symptom. 



h*- Repair 



NG 



Check the harness between the 
auto-cruise vacuum pump and 
auto-cruise control-ECU. Repair, if 
necessary. 



Replace the auto-cruise control-ECU. 
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ooae iho.i c venicie speeu signal sysxem 


rTODauie cause 


[Comment] 

This diagnostic trouble code is output if the vehicle speed signals from the vehicle speed sense 
are not input to the auto-cruise control-ECU when the vehicle speed is 40 km/h (25 mph) 
or more. 


• Malfunction of the vehicle speed sensor 

r • Malfunction of the connector -' 

• Malfunction of the harness 

• Malfunction of the auto-cruise control-ECU 



Check the vehicle speed sensor. 

(Refer to GROUP 54 - Combination Meter.} 



NG 



I OK 



Measure at the vehicle speed sensor connector A-7( 
• Disconnect the connector, and measure at the 
harness side. 

1. Voltage between 1 and ground 
(Ignition switch: ON) 

OK: System voltage 

2. Voltage between 3 and ground 
(Ignition switch: ON) 



QK: 4.6 - 5.2 V 
Con' ' 



continuity between 2 and ground 
OK: Continuity 



OK 



Check the following connector. 
A-76, C-21, C-22 



OK 



NG 



Repair 



Check trouble symptom. 



NG 



Check the harness between the auto-cruise control- 
ECU and the vehicle soeed sensor connector. 



OK 



NG 



Repair 



Replace the auto-cruise control-ECU. 



2. NG 



3. NG 



Replace 



Check the following connector. B-63 



1° 



NG 



K 



Check trouble symptom. 



NG 



Check the harness between the vehicle speed sensor 
and ignition switch connector 



.NG 



OK 



Check the ignition switch. 

(Refer to GROUP 54 - Ignition Switch.) , 



Check the following connector. C-21, C-22 



NG 



I OK 



Check trouble symptom. 



[NG 



Check the harness between the auto-cruise control- 
ECU and the vehicle speed sensor connector. 



NG 



I OK 



Replace the auto-cruise control-ECU. 



Check the harness between the vehicle speed sensor 
and the ground. Repair, if necessary. 



Repair 



Repair 



Repair 



Repair 



Code No.14 Autocruise vacuum pump power supply system 


Probable cause 


[Comment] 

This code will be output when the drive signals for the auto-cruise vacuum pump release valve, 
control valve and motor are not input to the auto-cruise control-ECU. 


• Malfunction of the stop light switch 

• Malfunction of the connector 

• Malfunction of the harness 

• Malfunction of the auto-cruise control-ECU 



Measure at the auto-cruise vacuum 
pump connector A-105. 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between terminal (1) and 
ground 

OK: Battery positive voltage 



OK 



NG 



Check the following connectors: 

B-29,B-64 and A-105 








OK 


Check trouble symptom. 


NG |. 





NG 


Replace 
Repair 


Stop light switch check (Refer -te- 
P. 17-37.) 


NG 


|OK 


Check the following connectors: 

B-06 and B-64 




J OK 


NG 


Check trouble symptom. 


Check the harness between the auto- 
cruise vacuum pump and the auto- 
cruise control-ECU. Repair, if neces- 


Repair 



[ Replace the auto-cruise control-ECU. 
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Code No.15 Auto-cruise control switch 


Probable cause 


[Comment] 

This diagnostic trouble code is output ff ffre RESUME switch or SET switch remains ON. 


• Malfunction of the auto-cruise control switch 



Replace the auto-cruise control switch. 



Code No.1 6 Auto-cruise control-ECU 


Probable cause 


[Comment] 

This diagnostic trouble code is output if there is an abnormality in the CANCEL hold circuit 
or the microprocessor monitor circuit in the auto-cruise control-ECU. 


• Malfunction of the auto-cruise control-ECU 



Replace the auto-cruise control-ECU. 



Code No.17 Throttle position sensor system 


Probable cause 


[Comment] 

This diagnostic trouble code is output if a voltage of 1 .5 V or more when the closed throffle 
position switch is ON or 0.2 V or less when the closed throttle position switch is OFF is output 
for a continuous period of 4 seconds or more. 


• Malfunction of the throttle position sensor 

• Malfunction of the connector 

• Malfunction of the harness 

• Malfunction of the auto-cruise control-ECU 



Isdiagnostic trouble code No. 14 output 
from the powertrain control module? 



J No 



Check the following connector: 

B-29 



i 



OK 



| Check trouble symptom. 



Y9S 



NG 



NG 



Throttle position sensor inspection 
(Refer to GROUP 13A - Trouble- 
shooting.) 



Repair 



Inspect the harness between the 
throttle position sensor and auto- 
cruise control-ECU 



NQ 



OK 



-*- Repair 



Replace the auto-cruise control-ECU. 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Inspection 
procedure No. 


, * i ' * 

Reference page 


Communication with 
scan tool is not 
possible. 


Communication with all systems is not possible. 


1 


1 7-24 


Communication with auto-cruise control-ECU only 
is not possible. 


2 


17-24 


Input switch inspection using the scan tool is not possible. (However, 
diagnostic inspection is possible.) 


o 


17-25 


Auto-cruise control 
does not cancel. 


When brake pedal is depressed 


4 1 


7-25 " ■ < 


When clutch pedal is depressed <M/T> 


5 


17-26 


When select lever is set to N range <A/T> 


6 


17-26 ■" 


When CANCEL switch is set to ON I 7 


17-27 


The diagnosis result displayed on the scan tool is normal even though 
auto-cruise control cannot be set. 


8 




Auto-cruise control cannot be set. I 9 17-28 


Hunting (repeated acceleration and deceleration) occurs at the set vehicle 1Q 
speed. I 


1 7-28 


When the auto-cruise control main switch is ON, the switch indicator on the 
instrument panel does not illuminate. (However, auto-cruise control is normal.) 


11 


17-29,. 


Auto-cruise control main switch illumination light does not illuminate. 


12 


17-29 


Auto-cruise control indicator light inside combination meter does not illuminate. ^ 17-30 ■■■ 
(However, auto-cruise control is normal.) "'■ * 
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INSPECTION PROCEDURE: FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. (Communication with 
all systems is not possible.) 


Probable cause 


[Comment] 

A defect in the power supply system (including ground) for the diagnostic line may be present. 


• Malfunction of the connector. 

• Malfunction of the harness. 



Refer to GROUP 13A- Troublesh ooting. 
INSPECTION PROCEDURE 2 



Communication with scan tool is not possible. 
(Communication with auto-cruise control-ECU only is not 
possible.) 


Probable cause 


[Comment] 

Amalfunctionofauto-cruisecontrol mainswitch ;ircuitoramalfunctionofauto-cruisecontrol-ECU 

ground circuit may be present. 


• Malfunction of the auto-cruise control main 
switch. 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the auto-cruise control-ECU. 



1. Auto-cruise control main switch circuit malfunction 



Auto-cruise control main switch check 
(Refer to P. 17-43). 



.OK 



Measure at auto-cruise control main 
switch connector C-03. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between the terminal (1) 
and around 

OK: Battery positive voltage 



OK 



Check the following connectors: 

C-03, 24, B-49 and B-66 



OK 



NG 



NG 



NG 



Check trouble symptom. 



NG 



Repair 



Check the following connectors: 
B-49 and 66 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Repair 



Check the harnesses between the 
auto-cruise control main switch and 
ground or between the auto-cruise 
control main switch and auto-cruise 
control-ECU. Repair, if necessary. 



Check the harness between the 
auto-cruise control main switch and 
power supply. Repair, if necessary. 



2. Auto-cruise control-ECU ground circuit malfunction 



Measure at auto-cruise control-ECU 
connector B-29. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between terminal (6) and 
ground, terminal (8) and ground and 
between terminal (14) and ground. 
OK: Continuity 



OK 



Check the following connector: 

B-29 



OK 

Check trouble symptom. 



NG 



NG , 



Check the following connector: 
B-08 



OK 



Check trouble symptom. 



Repair 



NG ^ 



Repair 



Check the harness between the 
auto-cruise control main switch and 
power supply. Repair, if necessary. 



Replace the auto-cruise control-ECU. 
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INSPECTION PROCEDURE 3 



input swucn inspection using me scan iooi is noi passime. 
(However, diagnostic inspection is possible.) 


Probable cause 


[Comment] 

A malfunction of auto-cruise control switch circuit system may be present. 


• Malfunction of the auto-cruise control .switch. 

• Malfunction of the clock spring . 

• Malfurictibn of the connector. 

• Malfunction of the harness. 



Auto-cruise control switch check 
(Refer to P. 17-43.) 

Clock spring check (Refer to P. 17-44.) 



NG 



OK 



Measure at clock spring connector 
B-40. 

• Disconnect the connector and mea- 
sure at the harness side 

• Voltage between terminal (2) and 

ground 

OK: Battery positive voltage 





— 


NG 






— ► 


NG 


— •» 



Replace 



Replace 



Check the following connectors: 

B-40, 49, 66, 75 and C-24 



OK 



Check trouble symptom. 



OK 



NG 



Repair 



NG 



Check the harness betweeivthe clock 
spring and power sappiy. 'Repair'S 
necessary. 



TV: ; 



T 

Check the following connectors: 


U°K - 


Check trouble symptom. 


B-40 and 29 




I NG 






Repair 






INSPECTION PROCEDURE 4 





_NG_^ 



Check the harness between'"""***** 
ighVif aVitf aUtfr><#uiSfe3 cGPDtrptECU 
Repair, if necessary. 



When brake pedal is depressed, auto-cruise control does not 
cancel. 


Probable cause , , fc 


[Comment] 

A malfunction of stop light switch or a malfunction of stop light circuit may be present. 


• Malfunction of the stop light switch. 

• Malfunction of the connector. 

• Malfunction of. the harness. 

• Malfunction of the auto-cruise control-ECU. 



Does stop light illuminate? 



i Yes 



No 



Stop light switch check 
(Refer to P. 17-37.) 



| OK 



NG 



Measure at stop light switch connector 
B-06. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (2) and 
ground 

OK: Battery positive voltage 



NG 



OK 



Replace the auto-cruise control-ECU. 



Replace 



Check the following connectors: 

B-07 and 77 -_ 



NG 



OK 



Check trouble symptom. 



NG 



| Check trte f dfltowimg cosmesfeart; 


OK 


NG 




Check trouble symptom. 


[ B-06, 07 and 29 









jNG 
Repair 



Repair 



Check the harness between the dock 
spring and power supply. Repair, tf 
necessary. 



Check the harness between the clock 
spring and auto-cruise control-ECU. 
Repair, if necessary. ^ 
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INSPECTION PROCEDURE 5 



When clutch pedal is depressed, auto-cruise control does not 
cancel. <MfT> 


Probable cause 


[Comment] 

A malfunction of clutch pedal position switch or C | utC h circuit may be present. 


• Malfunction of the clutch pedal position switch. 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the auto-cruise control-ECU. 



*> Repair 



Check the harness between the clutch 
pedal position switch and auto-cruise 
control-ECU. Repair, if necessary. 



Replace the auto-cruise control-ECU. 



When select lever is set to N range, auto-cruise control does 
not cancel. <A/T> 


Probable cause 


[Comment] 

The cause is probably an open-circuit in the output signal circuit in N range. 


• Malfunction of the park/neutral position switch 

• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the auto-cruise control-ECU. 



Clutch pedal position switch check 
(Refer to P.17-37.) 



NG 



OK 



Measure at clutch pedal position switch 
connector B-04. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (2) and 

ground 

OK: Battery positive voltage 



OK 



Check the following connectors: 

B-04 and 08 



OK 



Check trouble symptom. 



NG 



1 NG 



Replace 



_ MG ^ 



Check the following connector: 
B-29 

Tok 



Check trouble symptom. 



NG 



NG 



Repair 



Inspectthe harness between theclutch 
pedal position switch and ground. 



OK 



|ng 
Repair 



INSPECTION PROCEDURE 6 



. . 1 NG 

Park/neutr-al position switch GhecR 

(Refer to P.17-37.) 



Replace 



OK 



Measure at park/neutral 
connector A-l 01 . 

• Disconnect the connector 
measure at the harness side 

• Voltage between terminal (6) 

ground <2.0L Engine> 

• Voltage between terminal (5) 
ground <2.4L Engine> 

OK: Battery positive voltage 



position switch - Starter relay continuity iityiebfeck;Ri8ejer to 
GROUP 16 - Starting System.) 



and 
and 



and 



NG 



NG 



[OK 



Check the following connectors: 

B-29.B-64 and B-57 



NG 



Replace 



Replace 



OK 



I OK 



Check trouble symptom. 



NG 



Check the following connector: 
A-101 


- Repair 




OK 


Check trouble symptom. 




unecK me narness Detween tne paw 
neutral position switch and ground. 







Check the harness between-the park/ 
neutral position switch and auto-cruise 

control-ECU. Repair, if necessary. 



£K 



Replace the auto-cruise OTftrol-ECU, 



|NG 
Repair 
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INSPECTION PROCEDURE 7 



When auto-cruise control CANCEL switch is set to ON, 
auto-cruise control does not cancel. 


Probable cause 1 


[Comment] 

An open-circuit in the circuit inside the CANCEL switch may be present. 


• Malfunction of the auto-cruise control switch. 



Replace the auto-cruise control switch. 



INSPECTION PROCEDURE 8 



The diagnostic result displayed on the scan tool is normal 
even though auto-cruise control cannot be set. 


Probable cause 


[Comment] 

Because of an open-circuit in the battery backup circuit system, the fail-safe function prevents 
diagnostic trouble codes from being memorized and displayed even though auto-cruise control 
is canceled. 


• Malfunction of the connector. 

• Malfunction of the harness. 

• Malfunction of the auto-cruise control-ECU. 



Measure at auto-cruise control-ECU 
connector B-29. 

• Disconnect the connector and mea- 

sure at the harness side. 

• Voltage between terminal (1 6) and 
ground 

OK: Battery positive voltage 



OK 



Check the following connector: 
B-29 



.OK 



Check trouble symptom. 



NG 



NG 



Check the following connectors: 

B-50 and B-75 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
auto-cruise control-ECU and power 
supply. Repair, if necessary. 



Repair 



Replace the auto-cruise control-ECU. 
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INSPECTION PROCEDURE 9 



Auto-cruise control cannot be set. 


Probable cause 


[Comment] 

A malfunction of switches or that the fail-safe function cancelling auto-cruise control may be 
pressm. 


• Malfunction of the auto-cruise control main 
switch. 

• Malfunction of the auto-cruise control switch. 

• Malfunction of the clock spring. 

• Malfunction of the harnesses or connectors. 

• Malfunction of the clutch pedal position switch 

<wr>. 

• Malfunction of the park/neutral position switch 
<A/T> 

• Malfunction of the auto-cruise control-EC@ 



Can the auto-cruise control communicate with the scan 
tool? 


No 


Inspection for each trouble symptom. 

(Refer to inspection procedure No. 2 on P.17-24.) 


I Yes 






Is input switch inspection possible with the scan tool? 


No m 


Inspection for each trouble symptom. 

(Refer to inspection procedure No. 3 on P.17-25.) 


1 


Yes 

r 




Yes m 




Dose the input switch code No.21 , 22 or 27 remain output? 


Replace the auto-cruise control switch. 


^No 


Yes m 




Dose the input switch code No.23 or 26 Terrain output? 


• Stop lightswitchinputcircuitsystem[codeNo.23]check 
(Refer to inspection procedure No. 14 on P.17-30.) 

• Clutch pedal position switch <M/T> or park/neutral posi- 
tion switch <A/T> input circuit system [code No.261 
check (Referto inspection procedure No. 1 5 on P.1 7-30.) 




No 




Replace the auto-cruise control-ECU. 







INSPECTION PROCEDURE 10 



Hunting (repeated acceleration and deceleration) occurs at the 
set vehicle speed. 


Probable cause 


[Comment] 

A malfunction of vehicle speed sensor or incorrect vacuum in the auto-cruise vacuum pump 
or actuator may be present. 


• Malfunction of the vehicle speed sensor. 

• Malfunction of the auto-cruise vacuum pump. 

• Malfunction of the actuator. 

• Malfunction of the auto-cruise control-ECU. 



Vehicle speed sensor check 

(Refer to GROUP 54 - Combination Meter.) 

~~ Tok 



NG 



Auto-cruise vacuum pump check (Refer to p .17-37.) 



NG 



OK 



Actuator check (Refer to P.17-38.) 

Tok 



NG 



Replace 

Replace 
Replace 



Replace the auto-cruise control-ECU. 
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INSPECTION PROCEDURE 11 



When the auto-cruise control main switch is ON, the switch 
indicator on the instrument panel does not illuminate. 
(However, auto-cruise control is normal.) 


Probable cause 


[Comment] 

Blown bulb in auto-cruise control main switch. 


• Malfunction of the auto-cruise control main 
switch. 



Replace the auto-cruise control main switch. 



INSPECTION PROCEDURE 12 



Auto-cruise control main switch illumination light does not 
illuminate. 


Probable cause 


[Comment] 

A malfunction of auto-cruise control main switch, harness, or connector may exist. 


• Malfunction of the auto-cruise control main 
switch. ' 

• Malfunction of the connector. 

• Malfunction of the harness. 



Auto-cruise control main switch check 
(Refer to P. 17-43.) 



OK 



Measure at auto-cruise control main 
switch connector C-03. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (2) and 
ground 

OK: Battery positive voltage 



NG 



NG 



Replace 



Check the following connectors: 

B-66 and 75 



OK 



Check trouble symptom. 



1 


r NG 


OK „ 


Check the following connector: 

C-03 






. NG 





Check trouble symptom. 



NG 



NG 



NG 



Repair 



Check the harness between the 
auto-cruise' control main switch and 
power supply. Repair, if necessary. 



Check the harness between the 
auto-cruise control main switch and 
rheostat. Repair, if necessary. 



Repair 
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INSPECTION PROCEDURE 13 



Auto-cruise control indicator inside combination meter does 
not illuminate. (However, auto-cruise control is normal.) 


Probable cause 


[Comment] 

A malfunction of the bulb, the connector o' harness may be present. 


• Malfunction of the bulb. 

• Malfunction of the harness. 

• Malfunction of the connector. 

• Malfunction of the auto-cruise control-ECU. 



Auto-cruise control 
(Refer to P. 17-44.) 



indicator check 



OK 



Does the auto-cruise control indicator 
illuminate when terminal (23) of 
auto-cruise control-ECU harness-side 
connector B-29 is grounded? 



Yes 



Replace the auto-cruise control-ECU. 



NG 



NO 



Replace 



Check the following connectors: 

C-06, 21 and B-29 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
combination meter and auto-cruise 
control-ECU. ReDair. if necessary. 



INSPECTION PROCEDURE 14 



Stop light switch input circuit system check (Code No. 23) 



Stoplight switch check (Refer to P.17-37.) 

E 



NG 



OK 



Check the following connectors: 

B-07, 29 and 77 



I 



NG 



Replace 
Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between jumper connector and 
auto-cruise control-ECU. Repair, if necessary. 



INSPECTION PROCEDURE 15 



Clutch pedal position switch <M/T> or park/neutral position switch <A/T> input circuit system check 
(Code No. 26) 



<M/T> 



Clutch pedal position switch check (Refer to P.17-37.) 



NG 



Replace 



lOK 



Check trouble symptom. 



NG 



<A/T> 



Check the harness between clutch pedal position switch and 
auto-cruise control-ECU. Repair, if necessary. 



Park/neutral position switch check (Refer to P.17-37.) 



lOK 



NG 



Starter relay continuity check 

(Refer to GROUP 16 - Starting System.) 

lOK 



NG 



Check the following connectors: 

B-64 and 57 



NG 



Replace 
Replace 

Repair 



lOK 



Check trouble symptom. 



NG 



Check the harness between auto-cruise control-ECU and power 
suddIv. 
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CHECK AT THE ECU TERMINALS 172002^ 



n 
























n 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


xas 

17 


18 


19 


20 


21 


22 


23 


24 


25 


26 



03X0097 



Termi- 
nal No. 


Check item 


Check conditions 


Normal 
condition 


1 


Clutch pedal 
position switch 
input <M/T > 


When pedal is not depressed 


When clutch pedal position 
switch is OFF 


Battery positive 
voltage 


When pedal is depressed 


When clutch pedal position 
switch is ON 


OV 


Park/neutral 
position switch 
input <A/T> 


When selector lever is in a 
position other than N range 


When park/neutral position 
switch is OFF 


Battery positive 
voltage 


When selector lever is in N 
range 


When park/neutral position 
switch is ON 


OV 


2 


ECU power supply 


When ignition switch is ON 


Battery positive 
voltage 


0 


Power supply for 

OH Qinnal pnntrnl 

wU ^>iyi ICU LfUl III Ul 

<A/T> 


When ignition switch is ON 


Battery positive 
voltage 


4 


Closed throttle 
position switch 
output 


When accelerator pedal is 
depressed 


When closed throttle position 
switch is OFF 


4.5-5.5V 


When accelerator pedal is not 
depressed 


When closed throttle position 
switch is ON. 


OV 


5 


Throttle position 
sensor input 


When accelerator pedal is fully depressed 


4.0-5.5V 


When accelerator pedal is released 


0.5-0.7V 


6 


Ground 


At all times 


Continuity 


8 


Ground 


At all times 


Continuity 


10 


OD control output 
<A/T> 


When OD switch is ON 


Battery positive 
voltage 


When OD switch is OFF 


OV 


11 


OD switch input 
<A/J> 


When OD switch is ON 


Battery positive 
voltaae 


When OD switch is OFF 


OV 


12 


Auto-cruise 

vacuum pump 


When driving at constant 
■speed using the SET switch 


Release valve closed 


OV 


13 


Control valve closed 


OV 


12 


irelease valve and 
control valve input 


When accelerating with the 
RESUME switch while driving 
at constant speed 


Release valve closed 


OV 


13 


Release valve closed 


OV 


12 


Auto-cruise 


When decelerating with the 


Release valve closed 


OV 


13 


'SET switch while driving at 
constant speed 


Control valve open 


Battery positive 
voltage 


V 

12 


'acuum pump 
release valve and 
control valve input 


When canceling constant- 
speed driving with the CANCEL 


Release valve open 


Battery positive 
voltage 


13 


switch 


Control valve open 


Sattery positive 
voltage 
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Termi- 
nal No. 


Check item 


Check conditions 


Normal 
condition 


14 


Ground 


A? all times 


Continuity 


15 


Stop light switch 
input 


When brake pedal is 
depressed 


When stop light switch is ON 


Battery .positive 

voltage 


When brake pedal is not 
depressed 


When stop light switch is 
OFF 


OV 


16 


ECU backup 
power supply 


Al all times 


Battery positive 
voltaae 


18 


Auto-cruise control 
switch input 


When SET switch is pressed 


When SET switch is ON 


3V 


When SET switch is not 
pressed 


When SET switch is OFF 


OV 


When RESUME switch is 
pressed 


When RESUME switch is 
ON 


6V 


When RESUME switch is not 
pressed 


When RESUME switch is 
OFF 


ov 


When CANCEL switch is 
pressed 


When CANCEL switch is ON 


Battery positive 
voltage 


When CANCEL switch is not 
pressed 


When CANCEL switch is 
OFF 


OV 


19 


Vehicle speed 
sensor input 


When vehicle is moved 
foiwards and backwards, 
sensor turns ON and OFF 
repeatedly. 


When sensor is ON 


OV 


When sensor is OFF 


4.5 V or more 


20 


ACC power supply 


When ignition switch is in ACC position 


Battery positive 
voltage 


23 


Indicator input 
(inside combina- 
tion meter) 


When driving at constant 
speed 


When indicator is illuminated 


OV 


When constant-speed driving is 
cancelled 


When indicator is switched 

Off 


Battery positive 
voltage 


24 


Diagnosis control 
input 


When ignition switch is ON 


4V or more 


25 


Surge absorption 
circuit terminal 


When auto-cruise main switch is ON 


Battery positive 
voltage 


26 


Auto-cruise 
vacuum pump 
motor input 


When driving at constant 
speed using the SET switch 


Motor stopped 


Battery positive 
voltage 


When accelerating with the 
RESUME switch while driving 
at constant speed 


Motor running 


OV 


When decelerating with the 
SET switch while driving at 
constant speed 


Motor stopped 


Battery positive 
voltage 




When cancelling constant- 
speed driving with the CANCEL 
switch 


Motor stopped 


Battery positive 
voltage 
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ON-VEHICLE SERVICE 17200090093 
AUTO-CRUISE CONTROL CABLE CHECK AND ADJUSTMENT 



<2.0L Engine Link assembly 




07X0033 



<2.0L Engine (Turbo) 
and 2.4L Engine> 



Actuator 




00003898 



TSB Revision 



17-34 ENGINE AND EMISSION CONTROL - Auto-cruise Control System 



1. Remove the link protector. (Refer to P.17-40.) 

2. Check the slack in each of the inner cables in the 
accelerator cable, auto-cruise control cable and throttle 
cable. 

If the slack in an inner cable is excessive, or if there 
is no play, loosen the adjusting bolts and the nuts in 
the throttle lever and each link, to release the throttle 
lever and each link. (The bolts and nuts should not be 
removed.) 



<2.0L Engine (Non-turbo)> Link (A) 



Adjusting 
nut (A) 




Accelerator 
Lock nut cab!e 



<2.0L Engine (Turbo) and 2.4LEngine> 



Adjusting nut (A) 
Lock nut 




Link(A) 



C3 

Accelerator cable 



<2.0L Engine (Non-turbo)> 

Adjusting nut (B) Link (A) 




Link(B) Lever (B) 



Throttle cable 



B07X0029 



ACCELERATOR CABLE 

1 . Adjust with the adjusting nut A so when the lirjk A hits 

the stopper, the accelerator cable play (inner cable play 
reaches the standard value. 

Standard value: 

<M/T> O-l mm (0-.04 in.) 
<A/T> 2-3 mm (.08-1.2 in.) 

2. Fix the accelerator cable with the lock nut. 



THROTTLE CABLE 

1. Adjust with the adjusting nut B so when the lever B hits 
the link A, the throttle cable play (inner cable play) reaches 
the standard value. 

Standard value: 1-2 mm (.04-.08 in.) 

2. Fix the throttle cable with the lock nut. 



<2.0L Engine (Turbo) and 2.4L Engine> 



Link (A) 




Throttle cable 



Link (B) Lever (B) 



3. Tighten the throttle lever-side adjusting bolt to the specified 
torque. 
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Adjusting nut(C) 



Lock nut 



Link (C) 




Auto-cruise \ Lever (C) 

control cable Link(B) 



AO7X0O30 



Speed control cable 

J" — Link (C) 




















Link(B) 


Lever (C) 






A07X0O28 



, Auto-cruise .O/O.rU r o I 
main switch 




A03X0151 



ACC/RES A 
CANCELS 

((.COAST/SET T| 



SET switch: ON 

03X001 < 



AUTO-CRUISE CONTROL CABLE <2.0L Engine (Turbo) 
and 2.4L Engine> 

1. Adjust with the adjusting nut C so when the lever C stopper 
hits the link B, the auto-cruise control cable play (inner 
cable play) reaches the standard value. 

Standard value: 1-2 mm (.04-.08 in.) 

2. Fix the auto-cruise control cable with the lock nut. 



SPEED CONTROL CABLE <2.0L Engine (Non-turbo)> 

Hold the link C at the position where the lever C touches 
the link B. Then fix the speed control cable. 



17200160048 



AUTO-CRUISE CONTROL SYSTEM 
OPERATION CHECK 

AUTO-CRUISE CONTROL MAIN SWITCH INDICATOR 
LIGHT 

1. Turn the ignition key to ON 

2. Check that the indicator within the switch illuminates when 
the main switch is switched ON. 



AUTO-CRUISE CONTROL SETTING 



1. 
2. 



3. 
4. 



Switch ON the main switch. 

Drive at the desired speed within the range of 
approximately 40-135 km/h (25-84 mph) <2.0L Engine 
(Non-turbo)>, 40-200 km/h (25-124 mph) <2.0L Engine 
(Turbo) and 2.4L Engine>. 
Switch ON the SET switch. 

Check to be sure that when the switch is released the 
speed is the desired constant speed, , 

NOTE 

'If the vehicles speed decreases to approximately 15 km/h 
(9 mph) below the set speed because of climbing a hill 
for example, the auto-cruise-'control will be canceled. 
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RESUME switch: ON 




ACC/RES- 
CANCEL* 
COAST/SETT J 



1 



03X0015 




SET switch: ON 

03X001 6 



SPEED-INCREASE SETTING 

1. Set to the desired speed. 

2. Switch ON the RESUME switch. 

3. Check to be sure that acceleration continues while the 

switch is hold, and that when it is released the constant 
speed at the time when it was released becomes the 
driving speed. 



SPEED REDUCTION SETTING 

1. Set to the desired speed. 

2. Switch ON the SET switch. 

3. Check to be sure that deceleration -continues while the 
switch is pressed, and that when it is released the constant 
speed at the time when it was released becomes the 
driving speed. 

NOTE 

When the vehicle speed reaches the low limit 
[approximately 40 km/h (25 mph)] during deceleration, 
the auto-cruise control will be canceled. 





r.. 






( ACC/RESA 






' CANCEL -4 






COAST/SET T 



CANCEL switch: ON 



03X0017 



RESUME 
switch: ON 





ACC/RES ▲ I 
CANCEL* i 
COAST/SET ▼/ 



03X0015 



RETURN TO THE SET SPEED BEFORE 
CANCELLATION AND AUTO-CRUISE CONTROL 
CANCELLATION 

1. Set the auto-cruise speed control. 

2. When any of the following operations are performed while 
at constant speed during auto-cruise control, check if 
normal driving is resumed and deceleration occurs. 

(1) Switch ON the CANCEL switch. 

(2) The brake pedal is depressed. 

(3) The clutch pedal is depressed. (M/T) 

(4) The selector lever'is moved to the "N" range. (A/T) 

3. At a vehicle speed of 40 km/h (25 mph) or higher, check 
if when the RESUME switch is switched ON, vehicle speed 
returns to the speed before auto-cruise control driving 
was canceled, and constant speed driving occurs. 

4. When the main switch is turned to OFF while driving 

at constant speed, check if normal driving is resumed 
and deceleration occurs. 
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orioosi 




AUTO-CRUISE CONTROL COMPONENT 

CHECK 17200170155 

STOP LIGHT SWITCH 



Measurement 
conditions 


For stop light 
circuit 

terminal No. 


For aufcwuise 

control circuit 
terminal No. 




2 


3 


1 


4 


When brake pedal 
depressed. 


0— 


— O 






HfcH e P edal not 






6— 


— 0 1 



o 



"2 




07X0027 




07X0019 




CLUTCH PEDAL POSITION SWITCH 

<2.0L Engine (Turbo) -M/T and 2.4L Engine -WT> 



Measurement conditions 


Terminal No. 


1 


2 


When clutch pedal depressed. 


0 


0 


When clutch pedal not depressed. 







PARK/NEUTRAL POSITION SWITCH ("N" POSITION) 
<2.0L Engine (Turbo) and 2.4L Engine> 



Measurement | 
conditions 


Terminal No. 


2.0L Engine (Turbo) 


7 


8 


2.4L Engine 


5 


8 


Selector lever is not at "N" position 


0 


O 


Selector lever is at "N" position 







AUTO-CRUISE VACUUM PUMP <2.0L Engine (Turbo) 
and 2.4L Engine> 

1. Disconnect the vacuum hose from the electric vacuum 
pump and connect a vacuum gauge to the vacuum pump. 

2. Disconnect the electric vacuum pump connector. 
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<Release valve closed, control valve 
closecb 




JD. 



0 © 



Battery 



13X0057 



<Release valve open> 




F^A A 



0 © 



Battery 



13X006!) 



<Control valve open> 




n 



0 © 



Battery 



13X0068 
00000264 




3. 



4. 



Connect terminal (1) to the battery (+) terminal, and 
connect terminals (2) and (3) to the battery (-) terminal. 
Check to be sure that the vacuum gauge shows a reading 
of 53 kPa (15.7 in.Hg) or more when terminal (4) is 
connected to the battery (-) terminal. 



In this condition, check to be sure that the vacuum gauge 
shows a 20 kPa (6 in.Hg) or less when terminals (2) 
and (3) are disconnected from the battery. 



ACTUATOR <2.0L Engine (Turbo) and 2.4L Engine> 

1. Remove the actuator. 

2. Apply negative pressure to the actuator with the vacuum 
pump and check that the holder moves more than 35 
mm (1.38 in.). In addition, check that there is no change 
in the position of the holder when negative pressure is 
maintained in that condition. 

3. First install the actuator and then inspect and adjust the 
auto-cruise control cable (Refer to P.17-33.) 



SPEED CONTROL SERVO <2.0L Engine (Non-turbo)> 
Electrical Tests 

(1) Turn ignition switch to the ON position.. With the speed 
control switch in the ON position, set up a voltmeter to 
read battery voltage and connect the riegative lead to 
a good chassis ground. 

(2) Disconnect the four-way connector going to the servo. 
Test pin 3 of the main harness four-way connector for 
battery voltage. 

If not, check the power supply circuit for the speed control 
servo. 
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(3) Connect a jumper wire between pin 2: of the fpur-yvaV 
servo connector of the main harness and pin 3^of the 
speed control servo. The other three pins from the servo 
should show battery voltage. If not, replace the servo. 

(4) Using an ohmmeter, connect one lead to a good body 
ground. With the other lead touch pin 4 in'te four-way 
servo connector of the main harness, the meter should 
show continuity. If not, repair the ground circuit as 
necessary. 

Vacuum Test 

(1) Remove the speed control cable at the throttle body end. 

(2) Disconnect the 4-way electrical connector and thevacuum 
lines at the servo. 

(3) Connect battery voltage to pin No. 3 of the servo. 

(4) Ground the remaining three servo pins 1, 2 and 4. 

(5) Connect a hand held vacuum pump to the servo' vacuum 
nipple and apply 10 to 15 inches of vacuum. 

(6) The cable should pull in and hold for as long as vacuum 
is applied. 

VACUUM SUPPLY <2.0L Engine (Non-turbo)> 

(1) Disconnect the vacuum hose at the servo and install 
a vacuum gauge in the hose. 

(2) Start engine and observe the gauge at idle. The vacuum 
gauge should read at least ten inches of mercury. Shut 
off engine, the vacuum should continue to hold 10 inches 
of mercury. 

(3) If vacuum does not meet this requirement, check and 
correct the following vacuum leaks: 

• Vacuum lines 

• Vacuum reservoir 

• Servo vacuum 

• Poor engine performance 
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<2.0L Engine (Turbo) 
and 2.4L Engine> 




00003900 



10. Link bracket <2.0L Engine (Non- 
turbo) > 

Reservoir assembly and speed 
control assembly removal steps 
<2.0L Engine (Non-turbo)> 

11. Vacuum hose connection 

12. Reservoir assembly 

13. Speed control assembly 

14. Actuator upper bracket 

15. Actuator lower bracket 

Vacuum pump and actuator 
removal steps <2.0L Engine (Turbo) 
and 2.4L Engine> 

16. Auto-cruise control cable 
connection 

17. Auto-cruise vacuum pump and 
actuator assembly 

18. Vacuum hose 

19. Auto-cruise vacuum pump 

20. Actuator 

21. Actuator bracket 
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Auto-cruise control cable, throttle 
cable and accelerator cable 
removal steps 

1 . Link protector 

• Auto-cruise control cable adjustment 
(Refer to P. 17-33.) 

2 . Auto-cruise control "cable <2.0L 
Engine (Turbo) and 2.4L Engine> 

3 . Trottle cable 

4. Accelerator cable 

Link assembly removal steps 

1. Link protector 

• Auto-cruise control cable adjustment 
(Refer to P.17-34.) 

5. Speed control assembly connection 
<2.0L Engine (Non-turbo)> 

6. Auto-cruise control cable 
connection <2.0L Engine (Turbo) 
and 2.4L Engine> 

7. Throttle cable connection 

8. Accelerator cable connection 

9. Link assembly 
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<2.0L Engine (Non-turbo)> <2.0L Engine (Turbo) and 2.4L Engine> 




' 00003901 



Powertrain control module removal 
steps <2.0L Engine (Non-turbo)> 

• Air cleaner 

22. Powertrain control module bracket 

23. Powertrain control module 



Auto-cruise control-ECU removal 
steps <2.0L Engine (Turbo) and 
2.4L Engine> 

• C6WI side trim 
(Refer to GROUP 52A-Trims.) 
24 Auto-cruise control -ECU 

Auto-cruise control main switch 
removat steps 

25. Instrument panel switch 

26. Auto-cruise control main switcn 
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CAUTION: SRS 

Before removal of air bag module and clock spring, refer to the following sections: 
GROUP 52B- SRS Service Precautions. 
GROUP 52B - Air Bag Modules and Clock Spring. 



5.9 Nm 
4.3 ft.lbs. 




Auto-cruise control switch and 
clock spring removal steps 

27. Air bag module 

(Refer to GROUP 52B-Air Bag 
Modules and Clock Spring.J 

28. Auto-cruise control switch 

29. Steering wheel 

30. Steering column upper cover 

31. Steering column lower cover 

• Instrument under cover (Refer 
GROUP 52A- Instrument Panel.) 

32. Clock spring 

(Refer to GROUP 52B-Air Bag 
Modules and Clock Spring.) 



Sensor removal steps 



to 



33. 
34. 



35. 



36. 
37. 



38. 
39. 
40. 



Throttle position sensor <2.0L 

Engine (Turbo) and 2.4L Engine> 

Transaxle range switch 

<2.0L Engine (Non-turbo) -A/T> 

Park/neutral position switch 

<2.0L Engine (Turbo) - AA and 

2.4L Engine -AfT> 

Stop light switch 

Clutch pedal position switch 

<2.0L Engine (Turbo) - M/T and 

2.4L Engine -MfT> 

Vehicle speed sensor <Except 2.0L 

Engine (Non-turbo) -A/T> 

Input speed sensor 

<2.0L Engine (Non-turbo) -A/T> 

Output speed sensor 

<2.0L Engine (Non-turbo) -A/T> 
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m 



Relay 



OFF 
Neutral 



ON 
OFF 




1 *T 



IND 



ON 
Neutral 



03X0058 
00000266 





X 


1 


2 




03X0154 



2 



OFF » 



SET 
ON 



RESUME > CANCEL 



OFF*, ON 



OFF 



V 



f ON 



* 1 



07X0023 
00000385 



INSPECTION 17200110096 

AUTO-CRUISE CONTROL MAIN SWITCH CHECK 



Switch 
position 



OFF 



Neutral 



ON 



Terminal No. 



0- 



0- 



0- 
O 
0- 



IND 



-0 



-0 

O- 



-o 



07 



o- 



-o 



o- 



tLL 



-o 



-o 



-o 



AUTO-CRUISE CONTROL SWITCH CHECK 17200120082 

Measure the resistance between the terminals when each 
of the SET, RESUME and CANCEL switches is pressed. 
If the values measured at this time correspond to those in 
the table below, then there is no problem. 



Switch position 


Resistance between terminals 


Switch OFF 


No continuity 


CANCEL switch ON 


Approx. 0 Q 


RESUME switch ON 


Approx. 820 Q 


SET switch ON 


Approx. 2,700 £i 
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n . n To 



:3 





1 J 2 | 3 


4 | 5 


6|/|8 




9 




10 11 12 
j — 1 — 1 — 


13|l4 


15|16|17 



AUTO-CRUISE CONTROL INDICATOR CHECK 17200190052 

(1) Remove the combination meter. 

(Refer to GROUP 54 - Combination meter.) 

(2) Check the continuity between terminals (10) and (16). 
If there is no continuity, replace the auto-cruise control 
indicator. 



CLOCK SPRING CHECK 17200280018 

Refer to GROUP 52B- Air Bag Module and Clock Spring. 



THROTTLE POSITION SENSOR CHECK <2.0L Engine 
(Turbo) and 2.4L Engine> 17200290011 

Refer to GROUP 13A- On-vehicle Service. 



VEHICLE SPEED SENSOR CHECK <Except 2.0L Engine 
(Non-turbo) - A/T>, INPUT SPEED SENSOR OR OUTPUT 
SPEED SENSOR CHECK <2.0L Engine (Non-turbo) -A/T> 

17200300011 

Refer to GROUP 54 - Combination Meter. 
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Emission Control System 

ENGINE AND EMISSION CONTROL - <2.0L Engine (Non4urbo)V 



EMISSION CONTROL SYSTEM 
<2.0L ENGINE (NON-TURBO)> 

GENERAL INFORMATION 

The emission control system consists of the following sub-systems: 

• Positive crankcase ventilation system 

• Evaporative emission control system 

• Exhaust emission control system 

SERVICE SPECIFICATIONS 



Items 


Standard value ' 


Evaporative emission purge solenoid coil resistance 
[at 20°C(68°F)]Q 


25-35 

— I 


Electric EGR transducer solenoid coil resistance 
[at 20°C(68°F)]fl 


25-35 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy, ' < 


Engine will not start or 
is hard to start. 


Vacuum hose disconnected or damaged. 


Repair or replace 


The EGR valve is not closed. 


Repair or replace 


Malfunction of the evaporative emission purge 
solenoid. 


Repair or replace 


Rough idle or engine 
stalls. 


The EGR valve is not closed. 


Repair or replace 


Vacuum hose disconnected or damaged. 


Repair or replace 


Malfunction of the positive crankcase ventilation 
valve. 


Replace 


Malfunction of the purge control system. 


Check the system; if there is a prob- 
lem, check its component parts. 


Engine hesitates or 
poor acceleration. 


Malfunction of the exhaust gas recirculation 
system. 


Check the system; if there is a prob- 
lem, check its component parts. 


Excessive oil con- 
sumption. 


Positive crankcase ventilation line clogged. 


Check positive crankcase ventilation 
system. 


Poor fuel mileage. 


Malfunction of the exhaust gas recirculation 
system. 


Check the system; if there is a prob- 
lem, check its component parts. 



17300070052 
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VACUUM HOSES 17300090232 
VACUUM HOSE ROUTING 



Two way 
valve 




Power 
brake 
booster 



To heater and 
A/C control 



Back pressure EGR and 
electric EGR transducer 
assembly 



AFU0178 
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VACUUM CIRCUIT DIAGRAM 



intake air plenum 




EVAP purge solenoid 

(ON: open) AFU0183 



VACUUM HOSE CHECK 

1. Using the VACUUM HOSE ROUTING as a guide, check that 
the vacuum hoses are correctly connected,' and that there are 
no bends or damage to the hoses. 

VACUUM HOSE INSTALLATION 

1. When connecting the vacuum hoses, thiy should be* securely 
inserted onto the nipples. 

2. To connect the hoses correctly, use the VACUUM HOSE POUT- 
ING as a guide. 
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POSITIVE CRANKCASE VENTILATION SYSTEM 

GENERAL INFORMATION 

The positive crankcase ventilation system (PCV) 
prevents the escape of blow-by gases from inside 
the crankcase into the atmosphere. 
Fresh air is sent from the air cleaner into the crank- 
case through the breather hose, to be mixed with 
the blow-by gases inside the crankcase. 
The blow-by gas inside the crankcase is drawn 
into the intake manifold through the positive crank- 
case ventilation valve. 

SYSTEM DIAGRAM 



17300500)163 



The plunger inside the positive crankcase ventila- 
tion valve is designed to lift according to intake 
manifold vacuum, regulating the flow of blow-by. 
The blow-by gas flow is decreased during low load 
engine operation to maintain engine stability, and 
is increased during high load operation to improve 
the ventilation performance. 





















V 4 








— -n 



Positive crankcase 
ventilation valve 



Breather hose 





AFU0003 



COMPONENT LOCATION 

Positive crankcase ventilation valve 
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CRANKCASE, VENTILATION SYSTEM CHECK' 

17300110068 

1. Remove the rocker cover side' of the PCV valve hose. 

2. Start the engine and run at idle. 



Positive 
crankcase 
ventilation 
valve 




AFU0008 



Positive crankcase 
ventilation 




AFU0009 



3. Place a finger at the opening of the positive crankcase 
ventilation valve and confirm that vacuum of the intake 
manifold is felt. 

NOTE 

At this time, the plunger in the positive crankcase ventila- 
tion valve moves forward and: backward. 

4. If vacuum is not felt, replace the PCV valve. 



POSITIVE CRANKCASE VENTILATION VALVE 

CHECK 17300120061 

1. Insert a thin rod into the positive crankcase ..ventilation 

valve from the side shown in the illustration (rocker cover 
installation side), and move the rod back and forth to 
confirm that the plunger moves. 

2. If the plunger does not move, the valve is clogged. In 

this case, clean or replace, the valve. 
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EVAPORATIVE EMISSION CONTROL SYSTEM 



17300510271 



GENERAL INFORMATION 

The evaporative emission control system prevents 
the emission of fuel tank vapors into the atmo- 
sphere. When fuel evaporates in the fuel tank, 
the vapors pass through vent hoses or tubes to 
the charcoal filled EVAP canister. The EVAP canis- 
ter temporarily holds the vapors. Through the EVAP 

OPERATION 

The EVAP purge solenoid regulates the rate of 
vapor flow from the EVAP canister to the throttle 
body. The PCM controls solenoid operation. 
During the cold start warm-up period and the hot 
start time delay, the PCM does not energize the 
solenoid. When de-energized, no vapors are 
purged. The PCM de-energizes the solenoid during 
open loop operation. 

The engine enters closed loop operation after it 
reaches a specified temperature and the pro- 

COMPONENT LOCATION 

Evaporative emission purge solenoid 



Evapora- 
tive purge 
solenoid 




c 






c 













Evaporative 
emission 
ventilatior 
solenoid 



AFU0176 



purge solenoid, the power-train control module 
(PCM) allows intake manifold vacuum to draw va- 
pors into the combustion chambers during certain 
engine operating conditions. The plunger solenoid 
regulates vapor flow from the canister to the engine. 



grammed time delay ends. During closed loop 
operation, the PCM energizes and de-energizes 
the solenoid approximately 5 to 10 times per se- 
cond, depending on operating conditions. The PCM 
varies the vapor flow rate by changing solenoid 
pulse width. Pulse width is the amount of time 
the solenoid de-energizes. 




PURGE CONTROL SYSTEM CHECK 17300140289 

1. Disconnect the vacuum hose from the throttle body and 
connect it to a hand vacuum pump. 

2. Plug the nipple where the vacuum hose was removed. 

3. When the engine is at operating temperature [Engine 

coolant temperature: 80°C(176°F) or higher], apply vacu- 
um at idle to check the condition of the engine and the 
vacuum. 



Vacuum 


Engine status 


Normal condition 


53 kPa (15.7 in.Hg) 


right after starting 
engine 


Vacuum is main- 
tained 


10 or more 
seconds later 


Vacuum leaks 



TSB Revision 



Emission Control System 
ENGINE AND EMISSION CONTROL - <2.0L Engine (N6rtfuri>0>> 



^5t 




^AFUO012 



Vacuum 



Engine speed (r/min) 



3FU262 



Evapora- 
tive purge 
solenoid 




Evaporative 
emission 
ventilation 
solenoid 



AFU0176 




AFU0013 




0 s 



in: 



AFUOO 14 



PURGE PORT VACUUM CHECK moouooao 

1. Disconnect the vacuum hose from the throttle body purge 
vacuum nipple and connect a hand vacuum pump to 
the nipple. 



2. Start the engine and raise the speed. Vacuum should 
be kept constant regardless of the increased engine 
speed. 

NOTE 

If no vacuum is generated, the throttle body purge port 
may be clogged. 



EVAPORATIVE EMISSION PURGE SOLENOID 

CHECK 17300170196 

NOTE 

When disconnecting the vacuum hose, place an identification 
mark on it for DroDer reconnection. 

1. Disconnect 'the vacuum hose from the solenoid valve. 

2. Disconnect the harness connector. 



3. 
4. 



Connect a hand vacuum pump to nipple (A) of the solenoid 
valve (refer to the illustration at left). 
Check air-tightness by applying a vacuum with voltage 
applied directly from the battery to the purge control sole- 
noid valve. 



Battery voltage 


Normal condition 


Applied 


Vacuum leaks 


Not applied 


Vacuum maintained 



5. Measure the resistance between the terminals of the sole- 
noid valve. 

Standard value: 25-35 Q [at 20°C (68°F)] 
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ENGINE COOLANT TEMPERATURE SENSOR 
AND INTAKE AIR TEMPERATURE SENSOR 

17300180113 

To check these parts, refer to GROUP 13A - Troubleshooting. 
AIR CONDITIONING SWITCH 17300200031 

To check the air conditioning switch, refer to GROUP 55 
- Air Conditioning Switch. 
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EVAPORATIVE EMISSION CANISTER/AIR FILTER/EVAPORATIVE EMISSION 
VENTILATION SOLENOID i 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

Splash Shield (R.H.) Removal and Installation (Re- 
fer to GROUP 42-Fender) 




Removal steps 

1 . Suction hose fixing bolts 

2. Pressure tube fixing bolt 

3. Air filter 

4. Air filter bracket 

5. Evaporative emission canister and 
evaporative emission ventilation 
solenoid assembly 

6. Vent hose 

7. Vapor hose 



6. Vapor hose 

9. Evaporative emission ventilation 
solenoid bracket 

10. Evaporative emission ventilation 
solenoid 

1 1 . Evaporative emission canister 
holder assembly 

12. Evaporative emission canister 
assembly 
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM 17309520059 

GENERAL INFORMATION 



The EGR system reduces oxides of NOx in engine 
exhaust and helps prevent detonation (engine 
knock). The system allows a predetermined amount 
of hot exhaust gas to recirculate and dilute the 
incoming air/fuel mixture. The diluted air/fuel mix- 
ture reduces peak flame temperature during com- 
bustion. 

OPERATION 

The electronic EGR transducer contains an electri- 
cally operated solenoid and a back-pressure trans- 
ducer. The Powertrain Control Module (PCM) con- 
trols operation of the solenoid. Exhaust system 
back-pressure controls the transducer. 
When the PCM de-energizes the solenoid, vacuum 
does not reach the transducer. 
Vacuum only flows to the transducer when the PCM 
energizes the solenoid. 

When exhaust system back-pressure becomes high 
enough, a bleed valve in the transducer closes. 
The PCM energizes the solenoid and back-pressure 

COMPONENT LOCATION 

Electric EGR transducer solenoid 



Electric EGR 
transducer 
solenoid 




AFU0020 



The EGR system contents: 

• EGR tube 

• EGR valve 

• Electronic EGR Transducer 

• Connecting hoses 



closes the transducer bleed valve. This causes 
vacuum to flow through the transducer to operate 
the EGR valve. 

Energizing the solenoid, but not fully closing the 
transducer bleed, hole (because of low back-pres- 
sure), varies the strength of vacuum applied to 
the EGR valve. 

Varying the strength of the vacuum changes the 
amount of EGR supplied to the engine. 
This provides the correct amount of exhaust gas 
recirculation for different operating conditions.- 



EGR valve 
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EGR SYSTfM CHECK mowwoT? 

To ensure proper operation of the EGR system, all passages 

and moving parts must be free of deposits IHatHgb&fcPdausci 

plugging or sticking. *~ ~' 

Ensure that the system' hoses do not leak. , , 

Replace leaking components. ' 

1. Check the EGR control system and EGR valve with the 
engine fully warmed up and running [engine coolant tem-j 
perature over 76°C(170°F)] v'y " 

2. With the transaxle in neutral and the throttle closed, allow, 
the engine to idle for 70 seconds. 

3. Abruptly accelerate the engine to. approximately ,2000 

r/min; but not over 3000 r/min. m v • 

4. The EGR valve 'stem should move when accelerating 

the engine. Repeat the test several- times-to confirm 
movement. 

5. If the EGR valve stem moves, the control system is operat-j 
ing normally. I 




AFU0022 



Remove the vacuum hose from the EGR valve and plug 
the hose end. 

7. Connect a hand vacuum pump directly to the EGR valve. 

8. Check whether the engine stalls or if the idle is unstable 
when a vacuum of 12 kPa (3.5 in.Hg) or higher is applied 

• while idling. 




EGR VALVE CHECK 

1. Remove the EGR valve and inspect for sticking, carbon 
deposits, etc. If contaminants are found, clean the vlrtve j 

with a suitable solvent so' it will seat Corrective 

2. Connect a hand vacuum pump to the E<3R\fetoi8* 

. Apply 67 kPa (20 in.Hg) of vacuum, and check that the . 
vacuum is maintained. ^ 

4. Apply vacuum according to the chart below, and check \ 
the passage of air by blowing through either side of the 1 

EG R passages. 

5. Replace the gasket, and tighten the valve to the specified 
torque. 

Specified torque: 22 Nm (16 ft.lbs.) 



Vacuum 


Passage of air 


5.3 kPa (1 .6 in.Hg) or less 


Air blows out of opposite 
passage. 


29 kPa (8.7 in.Hg) or more 


Air does not blow out of op- 
posite passage. 
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EGR vacuum nipple 




AFU0023 



Vacuum 



Engine speed (r/min) 



3FUS62 



EGR PORT VACUUM CHECK 



17300290069 



1. 



Disconnect the vacuum hose from the throttle body EGR 
vacuum nipple. Connect a hand vacuum pump to the 
nipple. 



2. 



Start the engine and gradually raise the speed. The vacu- 
um reading on the pump should remain constant. 



ELECTRIC EGR TRANSDUCER SOLENOID 

CHECK 17300610018 

NOTE 

When disconnecting the vacuum hose, place an, identification 
mark on it for proper re-connection. 

1. Disconnect the vacuum hose from the electric EGR trans- 
ducer. 

2. Disconnect the harness connector. 




3. Plug nipple (A). 

4. Connect the hand vacuum pump to nipple (B). 

5. Connect a positive pressure-type hand pump to nipple 

(C). 

6. Use a jumper wire to connect the solenoid terminal to 

the battery terminal. 

7. Turn on and off the negative battery terminal side jumper 
wire and apply vacuum and positive pressure to oheck 
the air tightness. 



Jumper wire 


Positive pressure 
status 


Vacuum status 


Disconnected 


Not applied 


Leaks 


Applied 


Maintained 


Connected 


Not applied 


Maintained 
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8. Measure the resistance between the solenoid terminals. 
Standard value: 25-35Q [at 20°C(68°F)] 




CATALYTIC CONVERTER 

GENERAL INFORMATION 

The three-way catalytic converter, together with 
the closed loop air-fuel ratio control (based on the 
oxygen sensor signal) oxidizes carbon monoxides 
(CO) and hydrocarbons (HC), and reduces nitrogen 
oxides (NOx). 



When the mixture is controlled at stoichiometric 
air-fuel ratio, the three-way catalytic converter pro- 
vides the highest purification against CO, HC, and 
NOx. 



REMOVAL AND INSTALLATION 17300390073 



Pre-removal and Post-installation Operation 

Under Cover Removal and Installation (Refer to 
GROUP 42-Under Cover.) 




Removal steps 3. Gasket 

1 . Heated oxygen sensor connector J Catalytic converter 
<Front> 5 - ^ asKex 

2. Front exhaust pipe 
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INSPECTION 17300400042 

Check for damage, cracking or deterioration. Replace if faulty. 
Caution 

1. Stop the engine immediately if engine misfiring 
occurs, otherwise an abnormally hot exhaust system 
will damage the catalytic converter or other underbody 
parts. 

2. Correct and repair the ignition or fuel system if there 
are malfunctions, otherwise engine misfiring may 
occur which will damage the catalytic converter. 

3. Observe manufacturer's specifications when doing 
service work. 



TSB Revision 



Emission control System -i -r cn 

ENGINE AND EMISSION CONTROL - <2.0L Engine (Turbo) and 2.41 Engines 17-Mf 



EMISSION CONTROL SYSTEM <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> 17300010078 
GENERAL INFORMATION 

The emission control system consists of the following sub-systems: 

• Positive crankcase ventilation system 

• Evaporative emission control system 

• Exhaust emission control system 

SERVICE SPECIFICATIONS ,7300030050 



Items 


Standard value 


Evaporative emission purge solenoid coil resistance 
[at20°C(68°F)]Q 


36-44 


EGR solenoid coil resistance [at 20°C(68°F)]Q 


36-44 



SPECIAL TOOL 






17300060028 


Tool 


Tool number and name 


Supersession 


Application 




MB991 700 




Checking the purge control 
system 











TROUBLESHOOTING 



17300070021 



Symptom 


Probable cause 


Remedy 


Engine will not start or 
is hard to start. 


Vacuum hose disconnected or damaged. 


Repair or replace 


The EGR valve is not closed. 


Repair or replace 


Malfunction of the evaporative emission purge 
solenoid. 


Repair or replace 


Rough idle or engine 
stalls. 


The EGR valve is not closed. 


Repair or replace 


Vacuum hose disconnected or damaged. 


Repair or replace 


Malfunction of the positive crankcase ventilation 
valve. 


Replace 


Malfunction of the purge control system. 


Check the system; if there is a prob- 
lem, check its component parts. 


Engine hesitates or 
poor acceleration. 


Malfunction of the exhaust gas recirculation 
system. 


Check the system; if there is a prob- 
lem, check its component parts. 


Excessive oil con- 
sumption. 


Positive crankcase ventilation line clogged. 


Check positive crankcase ventilation 
system. 


Poor fuel mileage. 


Malfunction of the exhaust gas recirculation 
system. 


Check the system: if there is a prob- 
lem, check its component parts. 
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> 



VACUUM HOSES 17300090249 

VACUUM HOSE ROUTING 

<2.0L Engine (Turbo)> 




L: Light Blue 
R: Red 
B: Black 
G: Green 
Y: Yellow 
W: White 
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<2.4L Engine> ■ r. fet.f.UVtf 



Evaporative emission eqr solenoid 




Front 

6EMO530 



L: Light Blue 
R Red 

B: Black 
G: Green 
Y: Yellow 
W: White 
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VACUUM CIRCUIT DIAGRAM 

<2.0L Engine (Turbo)> 



Throttle body 




L: Light Blue 
R: Red 
B: Black 
G: Green 
Y: Yellow 
W: White 



Turbocharqer'- waste 
gate actuator 



Turbochargerwaste 
gate solenoid 
(ON: open) 

A6EM0457 
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<2.4L Engine> 



Blue 



To combustion ^\ — . 
chamber 



Fuel pressure 
regulator 




B: Black 

G: Green 
Y: Yellow 
W: White ,'' 



EGR solenoid 

(ON: closed) 



EVAP canister 



Vacuun control valve 



EGR valve 
6EM0531 



VACUUM HOSE CHECK 

Using the VACUUM HOSE ROUTING as a guide, check that 
the vacuum hoses are correctly connected, and that there 
are no bends or damage to the hoses. 

VACUUM HOSE INSTALLATION 

1. When connecting the vacuum hoses, they should be securely 
inserted onto the nipples. 

2. To connect the hoses correctly, use the VACUUM HOSE ROUT- 
ING as a guide. 
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POSITIVE CRANKCASE VENTILATION SYSTEM 
GENERAL INFORMATION 



17300500070 



The positive crankcase ventilation system (PCV) 
prevents the escape of blow-by gases from inside 
the crankcase into the atmosphere. 
Fresh air is sent from the air cleaner into the crank- 
case through the breather hose, 1o be mixed with 
the blow-by gases inside the crankcase. 
The blow-by gas inside the crankcase is drawn 
into the intake manifold through the positive crank- 
case ventilation valve. 

SYSTEM DIAGRAM 

<2.0L Engine (Turbo)> 



The plunger inside the positive crankcase ventila- 
tion valve is designed to lift according to intake 
manifold vacuum, regulating the flow of blow-by. 
The blow-by gas flow is decreased during low load 
engine operation to maintain engine stability, and 
is increased during high load operation to improve 
the ventilation performance. 




Breather hose 



Positive crankcase 
ventilation valve 





6EM0458 
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<2.4L Engine> - 




COMPONENT LOCATION 

Positive crankcase ventilation valve 
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<2.0L Engine (Turbo)> 




PCV valve 




Z6EM0401 



CRANKCASE VENTILATION SYSTEM CHECK 

17900110198 

1. Remove the positive crankcase ventilation (PCV) valve 
from the rocker cover, then reconnect the PCV valve 
to the vacuum supply hose (ventilation hose). 

2. With the engine idling, put finger on the open end of 
the PCV valve, and check for negative pressure (vacuum) 
with finger. 

NOTE 

At this time, the plunger in the PCV valve should move 
back and forth as the open end is covered and uncovered. 

3. If negative pressure is not felt, clean or replace the PCV 
valve. Inspect the vacuum supply hose and vacuum supply 
hose port for restriction or plugged condition. 

4. Install the PCV valve. 

5. Tighten it to the specified torque. <2.0L 'Engine (Turbo)> 
Specified torque: 10 Nm (7.2 ft.lbs.) 
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<2.0L Engine (Turbo)> 
5-1 Omm 



T 



0 



Thin stick 
(Extremely light) 



Vacuum side 



6EM0532 



POSITIVE CRANKCASE VENTILATION VALVE" 

CHECK 17300120177 

1. Hold the PCV valve with the vacuum side facing down. 
Using light pressure depress the PCV valve spring with 
the thin stick 5-10 mm. Release pressure on the stick 
to see if the PCV valve spring will lift the stick to its 
original position. 

2. If the stick returns quickly to its original position, thePCV 
valve is OK. If the stick does not return quickly, Clean 
or replace the PCV valve. 



<2.4L Engine> 

5-1 Omm 



Vacuum . 
side 




Thin stick 

(Extremely 

light) 



PCV valve 



6EM0529 
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EVAPORATIVE EMISSION CONTROL, SYSTEM 



17300510080 



GENERAL INFORMATION <2.0L Engine 

The evaporative emission control system prevents 
fuel vapors generated in the fuel tank from escaping 
into the atmosphere. 

Fuel vapors from the fuel tank flow through the 
fuel tank pressure control valve and vapor pipe/hose 
to be stored temporarily in the E:VAP canister. 



(Turbo)> 

When driving with a low to medium load on the 
engine, the fuel vapor absorbed by the EVAP canis- 
ter is drawn into the P port of the throttle body. 
When driving with a high load on the engine, the 
purge control valve opens and the fuel vapor ab- 
sorbed by the EVAP canister is drawn into the air 
intake hose. 



SYSTEM DIAGRAM 



Check valve 



EVAP canister 



To air intake 
hose 



Purge Eb/Vd3 | 
control ^^j^ I 
valve ft o 




Barometric pressure sensor 
Intake air temperature sensor 
Engine coolant temperature sensor 
Volume air flow sensor 



6EM0459 



COMPONENT LOCATION 

Evaporative emission purge solenoid 
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GENERAL INFORMATION <2.4L Engine> 

The evaporative emission control system prevents 
fuel vapors generated in the fuel tank from escaping 
into the atmosphere. 

Fuel vapors from the fuel tank flow through the 
fuel tank pressure control valve and vapor pipe/hose 
to be stored temporarily in the EVAP canister. 
When the vehicle is in operation, fuel vapors stored 
in the EVAP canister flow through the EVAP purge 
solenoid and purge port and go into the intake 
manifold plenum to be sent to the combustion cham- 
ber. 

When the engine coolant temperature is low or 
when the intake air quantity is small (when the 
engine is at idle, for example), the engine control 

SYSTEM DIAGRAM 



> ' hfrLS ^niMli 

17300510288 

module brings the EVAP purge solenoid 'into the 
OFF state to shut off the fuel vapor flow to the 
intake manifold plenum. This does not only insure 
the driveability when the engine is cold or running 
under low load but also stabilize the emission level. 
Furthermore, an EVAP ventilation solenoid is locate 
between the EVAP canister and the atmosphere 
in order to carry out OBD-II EVAP leak monitoring. 
This solenoid is normally off, but turns on during 
OBD-II EVAP leak monitoring to shut off the flow 
of air into the EVAP canister from the atmosphere. 
Also, fuel vent valve is provided at fuel filler tube 
to prevent fuel from being over-filling to a fuel tank. 




Fuel tank differential 
pressure sensor 

\ Fuel cut off valve 



Engine control 
module 



Barometric pressure 
sensor 

Intake air 'temperature 
sensor 

Engine coolant 
temperature sensor 

Volume air flow 
sensor 




EVAP purge 
solenoid EVAP 
canister 

MFI Relay 




EVAP ventilation 
solenoid 
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COMPONENT LOCATION 



Evaporative emission purge solenoid 




Evaporative emission ventilation 
solenoid 
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PURGE CONTROL SYSTEM CHECK (PURGE FLOW CHECK) 
<2.0L ENGINE (TURBO)> 

Intake manifold plenum 

Throttle body 



JZEZZZZZZZZZZZZZA 



To combustion chamber 



<^=i From air cleaner 

~z£zzzzzzzzzzzzzz^ 



EVAP purge h-rj 
solenoid W]\ 
(ON: OPEN) pu J 



Nipple A 

Purge 
control 
valve 




Purge hose L 



Air intake hose 



(r 



Purge flow 
indicator 
(MB991 700) 



17300140265 




EVAP canister 



6EM0555 



1. Disconnect the purge hose from the evaporative emission 
(EVAP) canister, and connect the special tool (purge flow 
indicator) between the EVAP canister and the purge hose. 

2. The vehicle should be prepared as follows before the 

inspection and adjustment. 

• Engine coolant temperature: 80-95°C (176-203° F) 

• Lights, cooling fan and accessories: OFF 

• Transaxle: Neutral (A/T for P range) 

3. Run the engine at idle for 3 minutes or more. 
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ENGINE AND EMISSION CONTROL - <2,0L Engine (Turbo) and 2AI Englne>l 



4. Check the purge flow volume when sudden brakiflg is 

carried out several times. * s 3 , . " > 

Standard value: Momentarily 20 cm 3 /sec. (2.5 SCFH) 
or more 

5. If the purge flow volume is less thah the standard value, 
check it again with the vacuum hose disconnected from 
the EVAP canister. 

If the purge flow volume is below the standard values, 
check for blockages in the vacuum port and vacuum hose, 
and also check the evaporative emission purge solenoid 
and the purge control valve. 

If the purge flow volume is at the standard value, replace 
the EVAP canister. 



TSB Revision 



4— — 0 Emission Control System 

17-72 ENGINE AND EMISSION CONTROL -«2.0L Enirine (Tuooo) and2.4L Engine> 



PURGE CONTROL SYSTEM CHECK (PURGE FLOW CHECK) 
<2.4L ENGINE> 



17300140272 



Intake manifold plenum 



Throttle body 



To cornbustion 
chamber 



<r= 



From air cleaner 



V 



in 



YZZZZZZZZZZZZZZZZZ. 




Purge flow 

indicator 

(MB991700) 



6EM0534 

1 . Disconnect the purge hose from the evaporative emission 
(EVAP) canister, and connect the special tool (purge flow 
indicator) between the EVAP canister and the purge hose. 

2. The vehicle should be prepared as follows before the 

inspection and adjustment. 

• Engine coolant temperature: 80-95°C (176-203°F) 

• Lights, cooling fan and accessories: OFF 

• Transaxle: Neutral (A/T for P range) 

3. Run the engine at idle for 4 minutes or more. 
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ENGINE AND EMISSION CONTROL - <2,0L Engine (Turbo) and 2.4L Enfl1n«£W^3 

, 4. Check the purge flow volume when sudden braking is 
carried out several' times. 

Standard value: Momentarily 20 cm 3 /sec. (2.5 SCFH) 
6r more ' — ' 

5. If the purge flow, volume 'is less than the standard value, 
check it again with the vacuum hose disconnected from 
the EVAP canister. • - 

If the purge flow volume is below the standard values, 
check for blockages in the vacuum port and vacuum hose, 
and also check the evaporative emission purge solenoid 
and the purge control valve. 

If the purge flow volume is at the standard value, replace 
the EVAP canister. ' v 
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ine> 



Purge vacuum nipple 




7^ 

A6EM0463 



Vacuum 



Enginespeed (r/min) 



3FU262 



Purge vacuum nipple 




6EM05:i5 



Vacuum 
* 



Engine speed (r/min) 



3FU2I82 



PURGE PORT VACUUM CHECK 17300150213 
<2.0L Engine (Turbo)> 

1. Disconnect the vacuum hose from the throttle body purge 
vacuum nipple and connect a hand vacuum pump to 
the nipple. 



2. Vacuum is kept constant despite the increased engine 
speed. 

NOTE 

If no vacuum is generated, the throttle body purge port 
may be clogged. 



<2.4L Engine (Turbo)> 

1. Disconnect the vacuum hose from the intake manifold 
purge vacuum nipple and connect a hand vacuum pump 
to the nipple. 



2. Vacuum is kept constant despite the increased engine 
speed. 

NOTE 

If no vacuum is generated, the intake manifold purge 
port may be clogged. 
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<2.0L Engine (Turbo)> 
A 




7FU0897 



<2.4L Engine> . 

1 












e © 






Battery 



6EM0536 



<2.0L Engine (Turbo)> 





7FU0898 



<2.4L Engine> 
A 




6EM0537 



EVAPORATIVE EMISSION PURGE -SOLENOID 

CHECK 17300170202 

NOTE 

When disconnecting the vacuum hose, place an identification; 
mark on it for proper reconnection. 

1 . Disconnect the vacuum hose from the solenoid valve. 

2. Disconnect the harness connector. 

3. Connect a hand vacuum pump to nipple (A) of the solenoid' 
valve (refer to the illustration at left). 

4. Check air-tightness by applying a vacuum with voltage 

applied directly from the battery to the purge control sole- 
noid, valve. 



Battery voltage 


Normal condition 


Applied 


Vacuum leaks 


Not applied 


Vacuum maintained 



5. Measure the resistance between the terminals of the 
solenoid valve. 

Standard value: 36-44 Q [at 20°C (68° F)] 
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PURGE CONTROL VALVE <2.0L Engine (Turbo)> 

17300160025 

1. Remove the purge control valve. 

2. Connect a hand vacuum pump to the vacuum nipple 

of the purge control valve. 



3. Apply a vacuum of 53 kPa (1 6 in.Hg.) and check airtight- 
ness. 

4. Blow in air lightly from the evaporative emission canister 
side nipple and check conditions as follows. 



Hand vacuum pump vacu- 
um 


Normal condition 


0 kPa (0 in.Hg.) (No vacuum 
is applied) 


Air does not blow through 


27 kPa (8.0 in.Hg) or more 


Air blow through 



5. Connect a hand vacuum pump to the positive pressure 

nipple of the purge control valve. 

6. Apply a vacuum of 53 kPa (16 in.Hg) and check airtight- 
ness. 



VOLUME AIR FLOW SENSOR, ENGINE COOLANT 
TEMPERATURE SENSOR AND INTAKE AIR 
TEMPERATURE SENSOR 17300180120 

Refer to GROUP 13A- Troubleshooting. 



AIR CONDITIONING SWITCH 

Refer to GROUP 55 - Air Conditioning Switch. 



17300200048 
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ENGINE AND EMISSION CONTROL - <2.0L Engine (Turbo)' and 2.4L Englne> 17-77 

EVAPORATIVE EMISSION CANISTER/FUEL TANK PRESSURE 

RELIEF VALVE/PURGE CONTROL VALVE 17300480138 
REMOVAL AND INSTALLATION 

<2.0L Engine (Turbo)> 

Pre-removal and Post-installation Operation 

Battery Removal and Installation 




►A<« 



Removal steps 

1 . Battery bracket 

2. Shift cable and select cable con- 
nection 

3. Vapor hose 

4. Connector 

5. Vapor hose 

6. Fuel tank pressure relief valve 
7. Vapor hose 



8. Vapor hose 

9. Check valve 

10. Clamp' 

11. Purge hose 

12. Purge control valve 

13. Evaporative emission canister 

14. Evaporative emission canister hold- 
er assembly 
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<2.4L Engine> 



Pre-removal and Post-installation Operation 

Splash Shield (R.H.) Removal and installation (Re- 
fer to GROUP 42 - Fender) 




A03K0220 



Removal steps 

1. Evaporative emission ventilation 

2. Vent hose 

3. Vent hose 

4. Connector 

5. Vent hose 

6. Vapor hose 

7. Connector 

8. Evaporative emission purge hose 

9. Vapor hose 



10. Vent hose 

11. Filter bracket 

12. Air filter 

13. Evaporative emission canister up- 
per bracket 

14. Evaporative emission canister 

15. Evaporative emission canister 
bracket 
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Evaporative 
emission flj; 
canister side 



ID 



D03041 



Fuel tank pressure 
relief valve 




Outlet side 



Rubber hose 



A01N007* 



.3: 



INSTALLATION SERVICE POINT 

FUEL TANK PRESSURE RELIEF VALVE. 
INSTALLATION 



Install the fuel tank pressure relief valve in the direction shown 
on the left. . >' .-, 



r , i'O 

INSPECTION ATxwmi 
FUEL TANK PRESSURE RELIEF VALVE SIMPLE CHECK 

WARNING i ,..<? 

To avoid bodily injury, do not breathe fuel vapors. 

Attach a clean hose and cheek the operation of the fuel tank 
pressure relief valve. ' T 



Inspection procedure 


Normal condition 


Lightly blow from inlet side 
(fuel tank side). 


Air passes through HkritH a 
slight feeling of resistance.^ 


Lightly blow from outlet side. 


Air passes through with nog 

resistance," 





03C0156 



a ° 



03C0157 



EVAPORATIVE EMISSION VENTILATION SOLENOID 
CHECK 

(1) Connect a hand vacuum pump to nipple (A) of the 
solenoid. 

(2) Check airtightness by applying a vacuum with voltage 
applied directly from the 'battery to the evaporative 
emission ventilation solenoid, and 'without applying 



Battery voltage 


Normal condition 


Applied 


Vacuum -maintained 


Not applied 


Vacuum leaks 



(3) Measure the resistance between the terminals of the 
solenoid. 

Standard value: 17-21 Q (at 20 °C (68° F)] 
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM 



17300520205 



GENERAL INFORMATION 

The exhaust gas recirculation (EG R) system lowers 
the nitrogen oxide (NOx) emission level. When the 
air/fuel mixture combustion temperature is high, 
a large quantity of nitrogen oxides (NOx) is gener- 
ated in the combustion chamber. Therefore, this 
system recirculates part of emission gas from the 
exhaust port of the cylinder head to the combustion 

OPERATION 

When the engine coolant temperature is low, when 
the engine is at idle or when a wide open throttle 
operation is performed, the EGR valve is kept 
closed, achieving no EGR. 

The manifold differential pressure sensor is located 
in the intake manifold plenum. This sensor detects 
variations in the manifold negative pressure when 
the EGR solenoid is momentarily operated. If the 
manifold negative pressure changes, the EGR sys- 
tem is normal. 



chamber through the intake manifold to decrease 
the air/fuel mixture combustion temperature, result- 
ing in reduction of NOx. 

The EGR flow rate is controlled by the EGR valve 
so as not to decrease the driveability. 



In normal vehicle operation performed after warm- 
ing up of the engine, the EGR valve is opened 
to carry out EGR. 



The ECM uses this to check the operation of the, 
EGR system. If a problem is found, the check en-' 
gine/malfunction indicator light illuminates to warn 
the driver that a problem has occurred. 



SYSTEM DIAGRAM 

<2.0L Engine (Turbo)> 




* * egr solenoid, 
n 

fer 



MFI relay 



Engine control 
module 




Volume airflow 

sensor 

Engine coolant 
temperature sensor 

Crankshaft position 

sensor 

Manifold differential 
pressure sensor, 
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Emission Control System < *r o-l 

ENGINE AND EMISSION CONTROL -<2.ol Engine (T^jS 2.4LEngine> 



<2.4L Engine> 




Engine control 
module 



Volume air flow sensor 
Engine coolant temperature sensor 



Crankshaft position sensor 



Manifold differential pressure sensor 



Manifold differential pressure sensor 



<Oftl Intake manifold 
plenum 




SEM0492 



COMPONENT LOCATION 
<2.0L Engine (Turbo)> 
EGR solenoid 




EGR valve 
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ENGINE AND EMISSION CONTROL -<2.0L Engine (TOrbo) and 2.4L Engine> 



<2.4L Engine> 

EGR solenoid EGR valve 




Manifold differential pressure sensor 
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<2.0L Engine (Turbo)> 

= Green stripe 





TTfT^ D6FU2085 




6EM0S39 



EGR SYSTEM CHECK 



1. 



2. 



17300260220 

Disconnect the vacuum hose (green stripe <2.0L Engine 
(Turbo)>, white stripe <2,4L Engine>) from the EGR sole- 
noid, and then connect a hand vacuum pump via the 
three-way terminal. 

Regarding the engine in cold and hot conditions, check 
the condition of vacuum when a rapid racing has been 
performed by opening the throttle valve quickly. 

When engine is cold 

[Engine coolant temperature: 20°C(68°F) or less] 



Throttle valve 


Normal vacuum condition 


Open quickly 


No vacuum will generate 
(remained as barometric pressure). 


When engine is hot 

[Engine coolant temperature: 80°C (176°F) or higher] 


Throttle valve 


Normal vacuum condition 


Open quickly 


It will momentarily rise over 
3 kPa (3.9 in.Hg) 



3. Disconnect the three-way terminal. 

4. Connect the hand vacuum pump directly to the EGR 

valve. 

5. Check whether the engine stalls or if the idle is unstable 
when a vacuum of 27 kPa (7.9 in.Hg) or higher is applied 
while idling. 



White stripe 




6EM0452 



VACUUM CONTROL VALVE CHECK 

<2.4L Engine> 17300270025 

1. Disconnect the vacuum hose (white stripe) from the vacu- 
um control valve and connect the hand vacuum pump 
to the vacuum control valve. 

2. Put the blind plug to the removed vacuum hose. 

3. Start the engine and run at idle. 

4. Check the vacuum condition. 



Engine condition 



Normal vacuum condition 



ilmg 



Approx. 23 kPa (6.7 in.Hg) 
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17-84 ENGINE AND EMISSION CONTROL -JSi^i^ffbffS?^ Engine> 

EGR VALVE CHECK 17300280059 

1. Remove the EGR valve and inspect for sticking, carbon 
deposits, etc. If contaminants are found, clean the valve 
with a suitable solvent so it will seat correctly. 




2. Connect a hand vacuum pump to the EGR valve. 

3. Apply 67 kPa (20 in.Hg) of vacuum, and check to be 

sure that the vacuum is maintained. 

4. Apply vacuum according to the cahrt below and check 

the passage of air by blowing through either side of the 
EG R passages. 



Vacuum 


Passage of air 


5.3 kPa (1 .6 in.Hg) or less 

P< 


Air does not blow out of op- 
>site passage. 


27 kPa (7.9 in.Hg) or more 


Air blows out of opposite 
passage., 



5. Replace the gasket, and tighten the valve to the specified 
torque. 

Specified torque: 22 Nm (16 ft.lbs.) 
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<2.0L Engine (Turbo)> 

I I 
EGR vacuum nipple 




Tthr A6EM0465 



<2.4L Engine> 

EGR vacuum nippt 




6EM0503 



Vacuum 



Enginespeed (r/min) 



3FU262 



EGR PORT VACUUM CHECK 17300290076 

1. Disconnect the vacuum hose (white stripe <2.0L Engine 
(Turbo)>, green stripe <2.4L Engine>) from the throttle 
body EGR vacuum nipple. Connect a hand vacuum pump 
to the nipple. 



Start the engine and gradually raise the speed.' The vacu- 
um reading on the pump should remain constant. 

NOTE 

If no vacuum is generated, the throttle body purge port 
may be clogged. 
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EGR SOLENOID CHECK 

<2.0L Engine (Turbo)> 17300310032 

NOTE 

When disconnecting the vacuum' hose, place an identification 
mark on it for proper reconnection. " 

1. Disconnect the vacuum hose (yellow stripe, white stripe, 
green stripe) from the solenoid valve. 

2. Disconnect the harness connector. 





1 




n n 

e ® 






Battery 



6EM0504 



' 




i 


0 n 

S 


an 











6EM0188 



4. 



Connect a hand vacuum pump to the nipple to which 
the white-striped vacuum hose was connected. 
Check air tightness by applying a vacuum with voltage 
applied directly from the battery to the EGR control sole- 
noid valve and without applying voltage. 



Battery voltage 


B Nipple coridition 


Normal condition 


Not applied 


Open 


Vacuum maintained 


Applied 


Open 


Vacuum leaks 


Closed 


Vacuum maintained 



5. Measure the resistance between the solenoid valve termi- 
nals. 

Standard value: 36-44Q [at 20°C (68°F)] 
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ENGINE AND EMISSION CONTROL - <20L En 9 ine (Turboland 2.4L Englne> * ' °* 

EGR SOLENOID CHECK <2.4L Engine> 17300310079 

NOTE . .yr'i^ 

When disconnecting the vacuum hose, place idinmidatioh 
mark on it for proper re-connection. . ° " 

1. Disconnect the vacuum hose (yellow stripe; White stripe) 
from the solenoid valve; <■• ): " 

2. Disconnect the harness connector. - ! 





P« 3 





0 © 
Battery 



Z7FU0899 




27 FU0900 



3. Connect a hand vacuum pump to the A nipple. 

4. Check air tightness by applying a vacuum with voltage 
applied directly from the battery to the EGR solenoid 
and without applying voltage 



Battery voltage 


Normal condition ' 


Applied 


Vacuum maintained 


Not applied 


Vacuum Jeaks 



5. Measure the resistance between the terminals 6f the sole- 
noid valve. 

Standard value: 36-44Q [at 20 P C (68°F)] 
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CATALYTIC CONVERTER 

GENERAL INFORMATION 

The three-way catalytic converter, together with 
the closed loop air-fuel ratio control (based on the 
oxygen sensor signal) oxidizes carbon monoxides 
(CO) and hydrocarbons (HC), and reduces nitrogen 
oxides (NOx). 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

Under Cover Removal and Installation (Refer to 
GROUP 42-Under Cover.) 



17399939993 



When the mixture is controlled at stoichiometric 
air-fuel ratio, the three-way catalytic converter pro- 
vides the highest purification against CO, HC, and 
NOx. 



17300390080 




Removal steps 

1 . Front exhaust pipe 

2. Gasket 

3. Catalytic converter 

4. Gasket 

INSPECTION 17300400059 

Check for damage, cracking or deterioration. Replace if faulty. 
Caution 

1. Stop the engine immediately if engine misfiring oc- 

curs, otherwise an abnormally hot exhaust system 
will damage the catalytic converter or other under- 
body parts. 

2. Correct and repair the ignition or fuel system if there 
are malfunctions, otherwise engine misfiring may oc- 
cur which will damage the catalytic converter. 

3. Observe manufacturer's specifications when doing 
service work. 
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21 A-2 



CLUTCH - General Information 



GENERAL INFORMATION 

The clutch is a dry single-disc, diaphragm type; 
hydraulic pressure is used for the clutch control. 





2.0L Engine (Non-turbo) 


d.QL engine ( I urbo) 


2.4L Engine 


wlULOII U[Jt7l dill iy lllcLIIUU 


1 It //-J »"o i ■ 1 t\ / r"\ 

nyarauiic iypG 


Hydraulic type 


Hydraulic type 


Clutch di^c tvnp 


^innlp Hrv Hiqp t\/np 
on iy it ui y uioi> type 


oinyit? ury uibc type 


oingte ury qisc type 


Clutch disc facing diameter 
O.D. x I.D. mm (in.) 


228x150 (9.0x5.9) 


225 x 150 (8.9x5.9) 


225x150(8.9x5.9) 


Clutch cover type 


Diaphragm spring strap 
drive type 


Diaphragm spring strap 
drive type 


Diaphragm spring 
strap drive type 


Clutch cover setting load N(lbs.) 


4,400 (989) 


6,174 (1,388) 


4,600(1,014) 


Clutch release cylinder I.D. mm (in.) 


22.23 (7/8) 


20.64 (13/16) 


20.64 (13/16) 



Clutch hose 




B08X0037 

NOTE 

This figure shows 2.0L Engine (Turbo). 
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SERVICE SPECIFICATIONS 2110003*68 



Items 


Standard value 


Clutch pedal height mm (in.) 


175-180(7.0-7.1) 


Clutch pedal clevis pin play mm (in.) 


1-3 (.04-.12) 


Clutch pedal free play mm (in.) 


6-13 (.24-.51) 


Distance between the clutch pedal and 

the firewall when the clutch is disengaged mm (in.) 


70 (2.76) or more 



LUBRICANTS 



Items 


Specified lubricants 


Quantity 


Clutch fluid 


Brake Fluid DOT 3 or DOT 4 A« 


; required 


Push rod assembly 


Rubber grease 


As required 


Boot 


Release cylinder push rod 


MITSUBISHI genuine grease 
Part No. 0101011 or equivalent 


As required 


Clutch pedal shaft, bushings and end of the 
pedal 


Brake grease SAE J310.NLGI No. 1 


As required 


Clutch master cylinder push rod, clevis pin 
and washer 


Clutch release cylinder clevis pin 
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CLUTCH - Troubleshooting 



TROUBLESHOOTING 



21199979939 



Symptom 


Probable cause 


Remedy 


Clutch slips 


Insufficient clutch pedal play 


Adjust 


Excessive wear of clutch disc facing 


Replace 


Hardening of clutch disc facing, or adhesion of oil 


Replace 


Clutch release fork catching 


Repair or replace parts 


Weak or damaged diaphragm spring 


Replace 


Clogging of hydraulic system 


Repair or replace parts 


Gear shift malfunction 


Excessive clutch pedal play 


Adjust 


Distorted clutch disc, excessive oscillation 


Replace 


Clutch cover assembly worn 


Replace 


Clutch disc spline worn or corroded 


Replace 


Clutch disc facing peeling 


Replace 


Clutch rel&ase bearing worn 


Replace 


Damaged pressure plate or flywheel 


Replace 


Leakage, air mix or clogging of hydraulic system 


Repair or replace parts 


Clutch noise 


Insuff icienl clutch pedal play 


Adjust 


Improper installation of clutch cover assembly 


Repair or replace parts 


Excessive wear of clutch disc facing 


Replace 


Clutch release fork catching 


Repair or replace parts 


Clutch release bearing worn 


Replace 


Weak or damaged torsion spring 


Replace 


Damaged pilot bushing 


Replace 


Insufficient lubrication of bearing sleeve sliding 
surface 


Repair 


■lutch pedal feels Ins 
leavy" 


jfficient lubrication of clutch pedal 


Renair 


Insufficient lubrication of clutch disc spline 


Repair 


Clutch release fork catching 


Repair or replace parts 


Insufficient lubrication of bearing sleeve sliding 
surface 


Repair 


torn or damaged Woi 
utch disc facina 


n or damaged clutch disc facing 


Replace 




Oil adhered to clutch disc facing 


Replace 




Uneven height of diaphragm spring 


Repair or replace parts 




Weak or damaged torsion spring 


Replace 




Damaged pressure plate or flywheel 


Replace 




Loose or damaged mounting 


Replace or tighten mounting 
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CLUTCH - -On-vehicle Service 



Pedal height 




0»Y041 




12 Nm 
9 ft.lbs 



Lock nut 



Adjusting bolt 
or clutch pedal 0 snoo2o 
position 
switch 



00009950 



ON-VEHICLE SERVICE 



21199999999 



CLUTCH PEDAL CHECK AND ADJUSTMENT 

1. Turn up the carpet, etc. under the clutch pedal. 

2. Measure the clutch pedal height as shown in the figure. 

Clutch pedal height 

Standard value (A): 175-180 mm (7.0-7.1 in.) 

3. If the pedal height is not within the standard value, loosen 
the lock nut and adjust the pedal height to the standard 
value using the adjusting bolt (vehicles without auto-cruise 
control), or using the clutch pedal position switch or push 
rod (vehicles with auto-cruise control). 



Clutch pedal play 




08Y043 



Clutch pedal free 
play 




Distance between the 
clutch pedal and the 
firewall when the 
clutch is disengaged 




Q 08N00IO 

00000089 



4. Measure the clutch pedal play. 

Clutch pedal play (play at the clevis pin) 
Standard value (B): 1-3 mm (04-.12 in.) 

5. If the clutch pedal play is outside the standard value, 
adjust with the push rod. 

Caution ■ 

Do not push in the master cylinder push rod at this 

time. 



6. After completing the adjustments, confirm that the clutch 
pedal free play (measured at the face of the pedal pad) 
and the distance between, the clutch pedal (the face of 
the pedal pad) and the firewall when the clutch is disen- 
gaged are within the standard value ranges... 

Clutch pedal free play (including the clevis pin play) 
Standard value (C): 6-13 mm (.24- .51 in.) 

Distance between the clutch pedal and the firewall 

when the clutch is disengaged 

Standard value (D): 70 mm (2.76 in.) or more 

7. If the clutch pedal free play and the distance between 
the clutch pedal and the firewall when the clutch is disen- 
gaged do not agree with the standard values, it is probably 
the result of either air in the hydraulic system or a faulty 
master cylinder or clutch. Bleed the air, or disassemble 
and inspect the master cylinder or clutch. 

8. Turn back the carpet, etc. 
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CLUTCH - On-vehicle Service 



INTERLOCK SWITCH OPERATING CHECK 

21100100028 

1. Lock the front wheels, apply the parking brake and put 
the shift lever in the 5th gear. 

2. After normally adjusting the clutch pedal, check the inter- 
lock switch operation as follows: 

(1) The engine should not start even if the ignition switch 
is turned to "START" position with the clutch pedal 
not depressed. If the engine should start, check the 
interlock switch and the harness. 

(2) The engine should start after the clutch has been 
disconnected while the clutch pedal is depressed with 
the ignition switch turned to "START" position. 

If the engine should start before the clutch pedal 
is disconnected or the engine does not start even 
if the clutch pedal is depressed, adjust the interlock 
switch. 




INTERLOCK SWITCH CHECK AND ADJUSTMENT 

21100110045 



1. 



Check to be sure that the interlock switch is as shown 
in the illustration when the clutch pedal is depressed 
at its full stroke [150 mm (5.9in.)]. If necessary, loosen 
the lock nut and adjust. 



Connect an ohmmeter to the interlock switch connector, 
and then check for continuity when the clutch pedal -is 
fully depressed and when it is released outward. 



Pedal position 


Terminal No. 


1 


2 


fully depressed 






released 


0 


0 
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CLUTCH - On-vehicle Service 



<2.0L Engine (Non-turbo)> 




<2.0L Engine (Turbo) and 
2.4L Engine> 




BLEEDING 21100140068 

Whenever the clutch tube, the clutch hose, and/or the clutch 
master cylinder have been removed, or if trie clutch pedal 
is spongy, bleed the system. 

Specified brake fluid: DOT 3 or DOT 4 

Caution 

Use only the specified brake fluid. Do not mix with other 
fluid. 
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CLUTCH - Clutch Pedal 



CLUTCH PEDAL 

REMOVAL AND INSTALLATION 



21100160101 



Pre-removal Operation 

• Scuff Plate Removal (Referto GROUP 52A-Trims.; 

• Cowl Side Trim Removal 

(Refer to GROUP 52A- Trims.) 

• Junction Block Installation Boll: Removal 



Post-installation Operation 

Clutch Pedal Adjustment (Refer to P.21A-5.) 

• Junction Block Installation 

• ' Cowl Side Trim Installation 

(Refer to GROUP 52A- Trims.) 

• Scuff Plate Installation 

(Refer to GROUP 52A- Trims.) 





08X0018 





Removal steps 

1. Instrument under cover 
(Refer to GROUP 52A- Instru- 
ment Panel.) 

2. Master cylinder installation nuts 

3. Clutch pedal return spring <2.0LEn- 

8ine (Non-turbo) and2.4L Engine> 
levis pin N 

5. Clutch pedal assembly 

6. Clevis pin <2.0L Engine (Turbo)> 

7. Rod A <2.0L Engine (Turbo)> 

8. Turnover spring <2.0L Engine (Tur- 
bo)> 

9. Rod B<2.0L Engine (Turbo)> 



08X0042 

00003519 



10. Bushing <2.0L Engine (Turbo)> 

11. Bolt 

12. Clutch pedal 

13. Bushing 

14. Spacer 

15. Pedal pad 

16. Adjusting bolt <Vehicles without 
clutch pedal position switch> 

17. Clutch pedal position switch 
<Vehicles with clutch pedal position 
switchs- 

18. Interlock switch 

19. Clutch pedal bracket assembly 
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CLUTCH - Clutch Pedal 



INSPECTION v • w*kk*7 

• Check the pedal shaft and. bushing for, wear. # 

• Check the clutch pedal 'for bertdirig Or tWisting. * 

• Check the return spring for damage or deterioration. 

• Check the turnover spring for damage or deterioration. 

• Check the pedal pad for damage or wear. 
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CLUTCH - Clutch Control 



CLUTCH CONTROL 

REMOVAL AND INSTALLATION 



Pre-removal Operation 
• Clutch Fluid Draining 



21100190094 



Post-installation Operation 

• Clutch Fluid Supplying 

• Clutch Line Bleeding (Refer to P.21A-7.) 

• Clutch Pedal Adjustment (Refer to P.21A-5.) 




Release 
cylinder 
push rod 



Release 
fork 




Specified grease: 
MITSUBISHI genuine grease 
Part No. 0101011 or equivalent | 



<2.0L Engine (Non-turbo)> 



10-12 Nm 
7-9 ft.lbs. 




15 Nm 

11 ft.lbs. 2 |2|4 



,11 



18 Nm 



15 Nm 
11 ft.lbs. 



15 Nm ,, i3ft.ibs. 

11 fUbs. 

Clutch master cylinder removal 
steps 

1 . Clevis pin 

2. Clutch pipe connection 

3. Clutch master cylinder 

4. Sealer 

5. Reservoir bracket 



5 Nm 
4 ft.lbs. 




12 Nm 
9 ft.lbs 



12 Nm 
9 ft.lbs. 



08X0041 

00003520 



Clutch release cylinder removal 
steps 

6. Clutch pipe connection 

7. Clutch release cylinder 

Clutch line removal steps 

8. Clutch pipe 
M<4 1 1 ■ Clutch pipe 

<4A^>M<4 12. Clutch hose 

13. Clutch hose bracket 
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CLUTCH - Clutch Control 




Clutch master cylinder removal 
steps 

1 . Clevis pin 

2. Clutch pipe connection 

3. Clutach master cylinder 

4. Sealer 

5. Reservoir bracket 



Clutch release cylinder removal 

steps 

6. Clutch pipe connection 

7. Clutch release cylinder 

Clutch line removal steps 

8. Clutch pipe 
►A-^ 9. Clutch pipe 

10. Clutch fluid chamber 
►A^ 1 1 . Clutch pipe 
►A-4 12. Clutch hose 
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CLUTCH - Clutch Control 




REMOVAL SERVICE POINT 
«*A^ CLUTCH HOSE REMOVAL 

Holding the nut at the clutch hose side, loosen the flare nut 
on the clutch pipe. 



14WSS38 




INSTALLATION SERVICE POINT 

►A^ CLUTCH HOSE/CLUTCH PIPE INSTALLATION 

1. Temporarily tighten the clutch pipe flare nut by hand, 

and then tighten it to the specified torque, being careful 
that the clutch hose does not become twisted. 

2. After tightening the clutch pipe flare nut, check to be 

sure there is no leakage of the clutch fluid. 



INSPECTION 21100200063 

• Check the pedal shaft bushing for wear. 

• Check the pedal arm for bend or torsion. 

• Check the turnover spring for deterioration. 

• Check the master cylinder or clutch hose for fluid leakage. 

• Check the clutch hose or pipe for cracks or clogging. 
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CLUTCH - Clutch Master Cylinder 



2tA*t3 



CLUTCH MASTER CYLINDER 

DISASSEMBLY AND REASSEMBLY 




I 














4 






















3 08X0045 


Brake fluid DOT 3 or 








DOT 4 




Grease: Rubber grease 



<2.0L Engine (Non-turbo) and 
2.4L Engine> 



12 Nm 
9 ft.lbs. 



<2.0L Engine (Turbo)> 



12 Nm 
9 ft.lbs. 



Disassembly steps 

1 . Piston stopper ring 
►A^ 2. Push rod assembly 
3J3oot 

4. Piston assembly 

5. Return spring 

6. Reservoir hose 



7. Reservoir cap 

8. Reservoir tank 

9. Reservoir band 

10. Nipple 

11. Clutch master cylinder body 



u 



£ LJ) 



121 mm (4.8 in.) 



INSTALLATION SERVICE POINT 
►A^ PUSH ROD ASSEMBLY INSTALLATION 

NOTE 

Set the length of the push rod assembly to the shown 
dimension to make the adjustment of the clutch pedal easier. 



INSPECTION 



21100220045 



Check the inside cylinder body for rust or scars. 
Check the piston cup for wear or deformation. 
Check the piston for rust or scars. 
Check the clutch pipe connection for clogging. 
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NOTES 



21B^1 



CLUTCH 
OVERHAUL 



CONTENTS 21209000087 

CLUTCH *... 4 SPECIFICATIONS 

CLUTCH RELEASE CYLINDER Lubricants 3 

<2.0L Engine (Turbo) and 2.4L Engine> ... 10 Service Specifications 

M v ' M <2.0L Engine (Turbo) and 2.4L Engine> 2 

Torque Specifications , 2 
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CLUTCH OVERHAUL - Specifications 



SPECIFICATIONS 

SERVICE SPECIFICATION <2.0L Engine (Turbo) and 2.4L Engine> 



21200030047 



Items 


Limit 


Facing rivet sink mm (in.) 


0.3 (.012) 


Diaphragm spring end height difference mm (j n ) 


0.5 (.020) 



TORQUE SPECIFICATIONS 

<2.0L Engine (Turbo) and 2.4L Engine> 



Items 


Nm 


ft. lbs. 


Clutch cover bolt 


19 


14 


Release cylinder mounting bolt 


19 


14 


Release cylinder union bolt 


23 


17 


Release cylinder bleeder plug 


11 


8.0 


Release fork fulcrum 


36 


24 


Clutch chamber bracket mounting bolt 


19 


14 


Clutch line tube flare nut 


15 


11 


<2.0L Engine (Non-turbo)> 


Item 


Nm 




ft. lbs. 


Drive plate to clutch & flywheel belt 


75 




55 
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CLUTCH OVERHAUL - Specifications 



2! 1 (3^3 



LUBRICANTS 

<2.0L Engine (Turbo) and 2.4L Engine> 



21200040040 



Items Specified lubricants 


Quantity 


Clutch release cylinder inner surface 


Brake Fluid DOT3 or DOT4 


As required 


Piston and cup of surface 


Release fork fulcrum 


Mitsubishi genuine grease Part 
No. 0101011 or equivalent 


As required 


Clutch release fork to release cylinder contact surface 


Clutch release bearing inside 


Clutch disc spline 


Clutch release bearing to release fork contact surface 


<2.0L Engine (Non-turbo)> 


Items 


Specified lubricants 


Quantity 


Clutch & flywheel assembly spline 


Mitsubishi genuine grease Part 


As required 


Clutch release leverto release cylinder contact surface 


-No. 0101011 or equivalent 


Clutch release lever to release bearing contact surface 
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CLUTCH OVERHAUL - Clutch 



CLUTCH 

REMOVAL AND INSTALLATION <2.0L Engine (Non-turbo)> 



21200100052 



75 Nm V. 
55 ft.lbs. 




CMT0139 



Removal steps 

1. Oil tube 

2. Clutch release cylinder 

3. Clutch & flywheel assembly 
4. Clutch release bearing 



►D-^ 5. Clutch release lever 

6. Clutch control equip stud 

7. Boot 



NOTE 

The modular clutch assembly (Clutch & flywheel assembly) used in this vehicle consists of a single, 
dry-type clutch disc and a diaphragm style clutch cover. The clutch unit is serviced as an assembly. 
No disassembly is possible. 



TSB Revision 



CLUTCH OVERHAUL - Clutch 
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REMOVAL AND INSTALLATION <2.0L Engine (Turbo) and 2.4LEngine> 



15 Nm 
11 ftlbs. 




ATFM0359 



Removal steps 

1. Clutch oil tube (A) 

2. Clutch oil tube 

3. Clutch oil fluid chamber 

4. Union bolt 

5. Gasket 

6. Union 

7. Valve plate 

8. Valve plate spring 

9. Clutch release cylinder 
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►C^ 10. Clutch cover 
►C<4 11. Clutch disc 
12. Return clip 
feB-^ 13. Clutch release bearing 
4A>» 71 A4 14. Release fork 

15. Release fork boot 

16. Fulcrum 

17. Transmission 
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CLUTCH OVERHAUL - Clutch 



Fulcrum 




/r ciip 




Release 


I 






fork ^ 


1 




ZDCL002 




3 



Z6CI.033 




Z6CL016 



REMOVAL SERVICE POINT 

RELEASE FORK REMOVAL 

Slide release fork in direction of arrow and disengage fulcrum 
from clip to remove release fork. Be careful not to cause 
damage to clip by pushing release fork in the direction other 
than that of arrow and removing it with force. 



INSTALLATION SERVICE POINTS t 

►A^ GREASE APPLICATION TO RELEASE FORK 

Specified grease: 

MITSUBISHI genuine grease Part No. 0101011 or 
equivalent 



►B^ GREASE APPLICATION TO CLUTCH RELEASE 
BEARING 

Specified grease: 

MITSUBISHI genuine grease Part No. 0101011 or 
equivalent 
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CLUTCH OVERHAUL - Clutch 



Flywheel 



Clutch disc 




Clutch cover 
assembly 



Z6CL028 




CMT0140 



►C^ CLUTCH DISC/CLUTCH COVER ASSEMBLY 
INSTALLATION 

(1) Apply specified grease to clutch disc splines and squeeze 
it in place with a brush. 

Specified grease: 

MITSUBISHI genuine grease Part No. 0101011 or 
equivalent 

(2) Using clutch disc guide to position clutch disc on flywheel. 



R 



►D^ GREASE APPLICATION TO CLUTCH RELEASE 
LEVER 

Specified grease: 

MITSUBISHI genuine grease Part No. 0101011 or 
equivalent 



►E^ CLUTCH & FLYWHEEL ASSEMBLY 
INSTALLATION 

(1) Apply specified grease to clutch disc splines and squeeze 
it in place with a brush. 

Specified grease: 

MITSUBISHI genuine grease Part No. 0101011 or 
equivalent 
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CLUTCH OVERHAUL - Clutch 



■ — "~ "-v Rivet sink 








*~ ZI5CL003 



INSPECTION 21200110043 
<2.0L Engine (Turbo) and 2.4L Engine> 
CLUTCH COVER ASSEMBLY 

• Check the diaphragm spring end for wear and uneven 
height. 

Replace if wear is evident 'or height difference exceeds 
the limit. 

Limit: 0.5 mm (.020 in.) 

• Check the pressure plate surface for wear, cracks and 
seizure. 

• Check the strap plate rivets for looseness and replace 
the clutch cover assembly if loose. 

CLUTCH DISC 

• Check the facing for loose rivets, uneven contact, deterio- 
ration due to seizure, adhesion of oil or grease, and re- 
place the clutch disc if defective. 

• Measure the rivet sink and replace the clutch disc if it 
is out of specification. 

Limit: 0.3 mm (.012 in.) 



• Check for torsion spring play and damage and if defective, 
replace the clutch disc. 

• Combine the clutch disc with the input shaft and check 
sliding condition and play in the rotating direction. If it 
does not slide smoothly or the play is excessive, check 
after cleaning and reassembling. If the play is excessive, 
replace the clutch disc and/or the input shaft. 
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CLUTCH OVERHAUL - Clutch 



21B-9 



CLUTCH RELEASE BEARING 

Caution * 
Release bearing is packed with grease. Therefore do not 
wash it in cleaning solvent or the like. 

• Check bearing for seizure, damage, noise, or improper 
rotation. Check also diaphragm spring contact surface 
for wear. 

• Replace bearing if its release fork contact surface is abnor- 
mally worn. 

RELEASE FORK 

• Replace release fork if its bearing contact surface is abnor- 
mally worn. 

<2.0L Engine (Non-turbo)> 

CLUTCH & FLYWHEEL ASSEMBLY 

• Check clutch assembly for contamination (dirt, oil). 

Replace clutch assembly, if required. 

• Check to see if the clutch disc hub splines are damaged. 
Replace with new clutch assembly, if necessary. 

• Check for uneven wear on clutch fingers. 

• Check for broken clutch cover diaphragm spring fingers. 
Replace with new clutch assembly, if necessary. 

CLUTCH RELEASE BEARING 

• Check to see if the release bearing is sticky or binding. 
Replace bearing, if needed. 

CLUTCH RELEASE LEVER/CLUTCH CONTROL EQUIP 
STUD 

• Check linkage for excessive wear on the pivot stud and 
fork fingers. 

Replace all worn parts. 
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A iD j A Clutch Release Cylinder 

^1B-1U CLUTCH OVEERHAUL — <2.0L Engine (Turbo) and 2.4L Engine> 

CLUTCH RELEASE CYLINDER <2.0L Engine (Turbo) and 2.4L 

Encjine> 21200150057 

DISASSEMBLY AND REASSEMBLY 




11 Nm 7 
8.0 ft.lbs. 8 



Disassembly steps 

1 . Push rod 

2. Boot 

3. Piston cup 

4. Piston 



5. Conical spring 

6. Cap 

7. Bleeder plug 

8. Release cylinder 
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Clutch Release Cylinder o-tC 11 

CLUTCH OVERHAUL - <2.0L Engine (Turbo) and 2.4L Engine> » , W ; H 




DISASSEMBLY SERVICE POINT 

<4A^> PISTON AND PISTON CAP REMOVAL 

Remove the piston from the release cylinder using compressed 
air. 

Caution 

1. Cover with shop towel to prevent the piston from 

popping out. 

2. Apply compressed air slowly to prevent brake fluid 

from splashing. 

INSPECTION 21200160043 

• Check the inner surface of the release cylinder for 
scratches or irregular wear. 

• Check the piston cup for scratch or deformation, and 
the lip for wear. 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal 
injury or death to service personnel (from inadvertent firing of the air bag) or to the driver and passenger (from 
rendering the SRS inoperative). 

(?) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B - Supplemental 
Restraint System (SRS) and GROUP 00 - "Maintenance Service, before beginning any service or maintenance of 
any component of the SRS or any SRS-related component. 

NOTE 

The SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clock s P nn 9> and interconnecting 
wiring. Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) 
are indicated in the table of contents by an asterisk (*). 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - General Information 



MANUAL TRANSAXLE <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 221000101* 
GENERAL INFORMATION 

The manual transaxles come in three models, axles are essentially the same as the previous mod- 
namely, F5M31 , F5M33 and W5M33. These trans- els. 



FWD 



Items 


2.4L Engine 


2.0L Engine (Turbo) 


Model 


F5M31-2-VVXT 


F5M33-2-SPZT 


Applicable engine 


4G64 


4G63 


Type 


5-speed floor shift 


5-speed floor shift 


Gear ratio 


1st 


3.166 


3.090 


2nd 


1.833 


1.833 


3rd 


1.240 


1.217 


4th 


0.896 


0.888 


5th 


0.731 


0.741 


Reverse 


3.166 


3.166 - 


Final gear ratio 


3.625 


4.153 


Speedometer geatTaifo lafiven/dfive) 


29/36 | 


29/36 



AWD 



Items 


Specifications 


Model 


W5M33-2-MUZT 


Applicable engine 


4G63 


Type 


5-speed floor shift 


Gear ratio 


1st 


3.083 


2nd 


1.684 


3rd 


1.115 


4th 


0.833 


5th 


0.666 


Reverse 


3.166 


Reduction ratio 


Primary 


1.275 


Front differential 


-3^oe 


Transfer 


1.074 


Speedometer gear ratio (driven/drive) 


28/36 
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MANUAL TRANSAXLE ! , M.'^-J ' 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - General Information 
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SECTIONAL VIEW 
F5M31 



Clutch housing Bearing retainer 



2nds'peed gear 

3irdsoeed gear 



3rd-4th speed _ 
synchronizer assembly 



4th speed gear 5th speed gear 




5th speed synchronizer 
assembly; 



Rear cover 



Reverse 
brake device 



5th speed 
intermediate gear 



Intermediate gear 



Differential 



. Drain plu 



ZTFM0275 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - 



General Information 



F5M33 



Clutch housing 



Bearing retainer 



2nd. 
speed 
gear 3rd 
1st speed gear 



3rd-4th speed 
speed synchronizer 
gear assembly / 

4th speed gear 

5th speed gear 




5th speed 
synchronizer 
assembly 



Rear cover 



Reverse . 

brake device 



5th speed inter- 
mediate gear 

Intermediate 



Spacer 



Transaxle case 
Differential drive gear 



Differential 




Drain plug 



TFM0378 



MANUAL TRANSAXLE - . . 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - General Information 



W5M33 



Clutchhousing 



1st lst-2nd speed 

speed synchronizer 
gear assembly 



2nd speed gear 
Sub gear 

3rd speed gear 
-4th 



3rd-4th speed synchronizer assenibly, 
[ 4th speed gear 

oth speed gear 

5th speed synchro- 



j nizer assembly 



Input shaft 



Drive bevel gear 



Driven 
bevel 

gear ^ 




Reverse 
brake device 



Rear cover 

5th speed inter- 
mediate gear 



Intermediate 

gear 



Center shaft 



Viscous 

douplingl 



TFM0379 
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^ZA-D <2.0L ENGINE (TUR»0) AND 2.4L ENGINE> - Lubricants 



Service Specifications/ 



SERVICE SPECIFICATIONS 



22100030010 



Items 


Standard value 


Installation dimensionnobffrfrohtrcrb stopper bracket 
assembly mm (in.) 


43 ±3 (1.69 ±.12) 



LUBRICANTS 




£.£. 1UUU40051 


Items 


Specilied lubricant 


Quantity 1 


Transaxle oil 


API classification GL-4, SAE 75W-90 or 
75W-815W 


2.3 dm 3 (2.4 qts.) 


Transfer oil 


API classification GL-4, SAE 75W-90 or 
75W-85W 


0.5 dm 3 (.53qt.) 


Propeller shaft sleeve yoke 


API classification GL-4, SAE 75W-90 or 
75W-85W 


As required 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Special Tools 



SPECIAL TOOLS 



Tool 


1 UUI IIUIIIUul dllU lldlllc 




Annlipatinn 






MB991113 

Steering linkage puller 


MB991113-01 


• Tie rod end ball joint am 

knuckle disconnection 

• Lateral lower arm ball join 

and knuckle disconnection 

• Compression lower arm ba 
joint and knuckle disconnec 
tion 






GENERAL SERVICE 
TOOL MZ203827 

Engine lifter 


MZ203827-01 


Supporting the engine assembly 
during removal and installation 
of the transaxle 




P 


MB991 453 

Engine hanger assem- 
bly 


MZ203827-01 


Supporting the engine assembly 
during removal and installation 
of the transaxle 




MB991461 <FWD> 
MB991460<AWD> 

Plug 


General Service Tool* 


Preventing foreign substances 
from, entering transaxle case 
*Use shop towel 


G 


rr 

L 


) 


MB991 193 
Plug 


General Service Tool 


'reventing foreign substances 
rom entering transfer 
:AWD> 




MB990767 

End yoke holder 


MB990767-01 


: ixing of hub 
:AWD> 
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o MANUAL TRANSAXLE Troubleshooting! 
ZZA-O <2.0L ENGINE (TURBO) AND 2.4L ENGINE> - On-vehicle Service 

TROUBLESHOOTING 



22100070036 



Symptom 


Probable cause 


Remedy 


Vibration, noise 


Loose or damaged transaxle and engine mounts 


Tighten or replace mounts 


Inadequate shaft end play 


Correct the end play 


Worn or damaged gears 


Replace gears 


Use of inadequate grade of oil 


Replace with specified oil 


Low oil level 


Refill 


Inadequate engine idle speed 


Adjust the idle speed 


Oil leakage 


Broken or damaged, oil seal or O-ring 


Replace the oil seal or O-ring 


Hard shift 


Faulty control cable 


Replace the control cable 


Poor contact or wear of synchronizer ring and 
gear cone 


Correct or replace 


Weakened synchronizer spring 


Replace synchronizer spring 


Use of inadequate grade of oil 


Replace with the specified oil 


Jumps out of gear 


Worn gear shift fork or broken poppet spring 


Replace the shift fork or poppet 
spring 


Synchronizer hub to sleeve spline clearance too 
large 


Replace the synchronizer hub and 
sleeve 



ON-VEHICLE SERVICE 

TRANSAXLE OIL LEVEL CHECK 

Refer to GROUP 00 - Maintenance Service. 
TRANSAXLE OIL REPLACEMENT 
Refer to GROUP 00 - Maintenance Service. 
TRANSFER OIL LEVEL CHECK 

Refer to GROUP 00 - Maintenance Service. 
TRANSFER OIL REPLACEMENT 

Refer to GROUP 00 - Maintenance Service. 



22100090053 



22100100055 



22100110035 



22100120035 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Control 



TRANSAXLE CONTROL 
REMOVAL AND INSTALLATION 



Caution: SRS 

Be careful not to subject the SRS-ECU to any 
shocks during removal and installation of the 
transaxle control cable and shift lever assembly. 




NOTE 

Resin clip position 

Transaxle control cable assembly 
removal steps 

1. Air cleaner and air intake hose 
assembly 

2. Shift lever knob 

3. Center panel 

4. Cupholder assembly 

5. Floor console assembly 

6. Shift lever cover 

7. Console side cover 

8. Nut 

9. Clip (passenger compartment side) 
10. Clip (transaxle side 

►B-^ 11. Shift cable and select cable con- 
nection (passenger compartment 
side)) 

►A-^ 12. Shift cable and select cable con- 
nection (transaxle side) 
13. Shift cable and select cable as- 
sembly 



Shift lever assembly removal steps 

2 . Shift lever fchob, , 

3. Center. panel ' - " 5 "" 

4. Cupholder assembly 

5. Floor console assembly 

6. Shift lever panel \ 

7. Console side cover j 
9. Clip V 

(passenger compartment side) 
1 1 . Shift cable and select cable con- 
nection (passenger compartment 
side) : . . 

14. Shift lever assembly 

15. Distance piece < ' - 

16. Bushing 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE; 



- Transaxle Control 




Select 
cable 



Neutral position 



Select 
lever 

Shift lever """O" 




Select cable 



Select lever 

Shift lever 
B09X0014 



Neutral position 



Shift lever 



Select cable end 

Flang/n L ^ erB 
side of I — 
bushing \i 




39X003? 



Shift lever 




09X0031 



Bushing B Bushing A 



Down 



09X0065 



000000' 



INSTALLATION SERVICE POINTS 

►A^ SHIFT CABLE AND SELECT CABLE 
CONNECTION (TRANSAXLE SIDE) 

SELECT CABLE 

(1) Connect the select cable to the transaxle side select lever. 

(2) Set the shift lever of the transaxle side at the neutral 
position. 

NOTE 

When the shift lever of the transaxle side is set at the 
neutral position, the select lever of the transaxle side 
is also set at the neutral position. 

SHIFT CABLE 

(1) Connect the shift cable to the transaxle shift lever. 

(2) While leaving the select lever at the transaxle side in 
the neutral position, move the shift lever at the transaxle 
side in the direction of the arrow in the illustration to 
set it to 4th gear. 

NOTE 

If the shift lever does not move easily, depress and hold 
the clutch pedal. 



►B^ SHIFT CABLE AND SELECT CABLE 

CONNECTION (PASSENGER COMPARTMENT 
SIDE) 

SELECT CABLE 

(1) While leaving the shift lever inside the passenger 
compartment in the neutral position, install the select cable 
to the passenger compartment side of the shift lever. 

(2) Install the select cable so that the flange side of resin 
bushing is positioned at the edge of lever B side. 



SHIFT CABLE 

(1) Pull the shift lever at the passenger compartment side 
fully in the direction shown in the illustration (4th gear 
position), and install the shift cable to the shift lever at 
the passenger compartment side. 

Install so that the slit section of the bushing B is facing 
either up or down. 

(2) Put the shift lever to all the positions and make sure 
that the operation is smooth. 



|_TSB Revision 



MANUAL TRANSAXLE 22A'-lt 
<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Control 



SHIFT LEVER ASSEMBLY 
DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

1. Nut 

2. Spring washer 

3. Plain washer 

4. Shift lever 

5. Bushing 

6. Nut 

7. Spring washer 

8. Plain washer 

9. Return spring 

10. Bushing 

11. Pipe 



12. Bolt 

1 3. Lever A 

14. Bushing 

15. Collar 

16. Bushing 

17. Snap ring 

18. Washer 

19. Lever B 

20. Bustiing 

21. Bracket assembly 
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on a ho MANUAL TRANSAXLE 

llA-lZ <2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 



TRANSAXLE ASSEMBLY <FWD> 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Transaxle Oil Draining (Refer to GROUP 00 - 

Maintenance Service.) 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



22100270238 



Post-installation Operation 

• Supplying Transaxle Oil (Refer to GROUP 00 - 
Maintenance Service.) 

• Shift Lever Operation Check 

• Speedometer Operation Check 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Battery installation 



<2.4L Engine> 




<2.0L Engine (Turbo)> 



69 Nm 
51 ft.lbs 



56 Nm 
42 ft.lbs. 



3.9 Nm 
2.9 ft.lbs. 



3.9 Nm 
2.9 ft.lbs 




69 Nm 
51 ft.lbs. 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Air hose C <2.0L EEngine (Turbo)> 

4. Air hose A <2.0L Eingine (Turbo)> 

5. Battery tray 

6. Evaporative emission canister 
<2.0L Engine (Turbo)> 

7. Evaporative emission canister 
holder <2.0L Engine (Turbo)> 

8. Battery tray stay 



9. Shift cable and select cable 
connection 

10. Backup light switch connector 

11. Vehicle speed sensor connector 

12. Starter motor 

13. Transaxle assembly mounting bolts 

14. Rear roll stopper bracket mounting 
bolts 

15. Transaxle mounting bracket mount- 
ing nuts 

• Supporting engine assembly 
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MANUAL TRANSAXLE 

<2.0L -ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 



22A-13 



<2.4L Engine> 
18 Nm 

13 ft.lbs 




69-78 Nm 
51-58 ft.lbs. 



A 09X0 194 



Lifiting up of the vehicle 

16. Tie rod end ball joint and kunckle 
connection 

17. Stabilizer link connection 

18. Damper fork 

19. Lateral lower arm ball joint and 
kunckle connection 

20. Compression lower arm ball joint 
and kunckle connection 

^□►►C-^ 21. Drive shaft connection 

22. Clutch release cylinder connection 

23. Bell housing cover 

24. Stay (R.H.) 
^B-425. Center member assembly 
^A-4 26. Transaxle assembly mounting bott. 



27. Transaxle mounting 

28. Transaxle assembly 

Caution 

* 1 : Indicates parts which should be temporarily 
tightened, and then fully tightened with the 
vehicle on the ground in the unladen condition. 
For tightening locations indicated by the symbol, 
first tighten temporarily, and then make the final 
tightening with the entire weight of the engine 
applied to the vehicle body. 



*2 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 



REMOVAL SERVICE POINTS 

<4A^> TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting bracket nuts. 

Caution 

Be sure not to tilt the transaxle assembly. 



MZ203827 




MB991113 
Ball joint 




= Cord 



A12ZO0O2 



Oil seal 




Pry bar 



Transaxle 

A09C0047 




<4B^> SUPPORTING ENGINE ASSEMBLY 

Set the special tool to the vehicle to support the engine 
assembly. 



^►TIE ROD END BALL JOINT AND KNUCKLE/ 
LATERAL LOWER ARM BALL JOINT AND 
KNUCKLE/COMPRESSION LOWER ARM BALL 
JOINT AND KNUCKLE DISCONNECTION 

Caution 



1. 



2. 



Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

Support the special tool with a cold, etc. to prevent 
it from coming off. 



<4D^> DRIVE SHAFT DISCONNECTION 

(1) Insert a pry bar between the transaxle case and the drive 
shaft to remove the drive shaft. 

NOTE 

Do not remove the hub and knuckle from the drive shaft. 
Caution 

1. Use a pry bar to remove the drive shaft from the 
B.J. assembly, or the T.J. assembly may be 
damaged. 

2. Do not insert the bar too far, or the oil seal may 
be damaged. 

(2) Suspend the removed drive shaft with wire so that there 
are no sharp bends in any of the joints. 

(3) Use the special tool as a cover not to let foreign objects 
get into the transaxle case. 
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MANUAL TRANSAXLE ^ . mMm 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 22A-1 5 

^E^ CLUTCH. RELEASE CYLINDER DISCONNECTION 

Remove the clutch release cylinder without disconnecting 
the oil line, and suspend it to' a nearby parts with "a wife, 
etc. 



Transaxle 

mount Transaxle side ; 

stopper /-qp^ 



Arrow 



Notch 




Transaxle 
mount 
bracket 



B01X025S 



Front roll 



bracket 

Center- 
member 



C01X007B 



Oil seal 




Transaxle 

09C0049 



INSTALLATION SERVICE POINT 

►A<< TRANSAXLE MOUNTING INSTALLATION 

Align the notches on the stopper with the transaxle mount 
bracket with the arrow mark facing toward the shown direction. 
Then install the stopper. 



^B<4 CENTER MEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustration is outside the standard 
value when the weight of the engine is on the body;, replace 
the front roll stopper bracket assembly. ' ' ( ' 

Standard value (A): 43 ± 3 mm (1.69 ±.12 in.) 



►C^ DRIVE SHAFT CONNECTION 

Temporarily install the drive shaft so that the T.J. case of 
the drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal lip by the serrated part of 
the drive shaft. 
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MANUAL TRANS AXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 



TRANSAXLE ASSEMBLY <AWD> 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Transaxle Oil Draining (Refer to GROUP 00 - 

Maintenance Service.) 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 

• Transfer Assembly Removal (Refer to P.22A-2.) 



22100270092 



Post-installation Operation 

• Supplying Transaxle Oil (Refer to GROUP 00 - 
Maintenance Service.) 

• Shift Lever Operation Check 

• Speedometer Operation Check 

• Transfer Assembly Installation (Refer to P.22A-20.) 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Battery Installation 



56 Nm 
42 ft.lbs. 



3.9 Mm 
2.9ft.lbs 




69 Nm 14 

51 ft.lbs. 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Air hose C 

4. Air hose A 

5. Battery tray 

6. Evaporative emission canister 

7. Evaporative emission canister 
holder 

8. Battery tray stay 



9. Shift cable and select cable 
connection 

10. Backup light switch connector 

11. Vehicle speed sensor connector 

12. Starter motor 

13. Transaxle assembly mounting bolts 

14. Rear roll stopper bracket mounting 
bolts 

15. Transaxle mounting bracket 
mounting nuts 

• Supporting engine assembly 
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MANUAL TRANSAXLE ' !>9Mm17 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 1 ' 



30- 34 Nm 
22-25 ft.lbs. 



18 Nm 
13 ft.lbs. 




18 Nm 

13 ft.lbs. 25 

12-15 Nm 

tubs,. 



59-71 Nm 
44-52 ft.lbs. 





255 Nm 
188 ftlbs. 



23 Le 
57 Nm* 2 
42 ftlbs.* 2 



40 Nm 
30 ft.lbs. 



26 



f 103 Nm 
7 8 ft.lbs. 



39 Nm 
29ft.lbs 

88 Nm* 1 ^ 
65ft.lbs.* 1 





69-78 Nm 
51-58 ft.lbs. 



A 09X0193 



Lifting up of the vehicle 

16. Tie rod end ball joint and knuckle 
connection 

17. Stabilizer link connection 

18. Damper fork 

19. Lateral lower arm ball joint and 
knuckle connection 

20. Compression lower arm ball joint 
and knuckle connection 

21. Drive shaft nut 

22. Drive shaft 

23. Drive shaft with inner shaft 
connection 

24. Clutch release cylinder connection 

25. Bell housing cover 

26. Stay (R.H.) 



►B-^ 27. Center member assembly 

28. Transaxle assembly mounting bolt 

^-A-^ 29. Transaxle mounting 
30. Transaxle assembly 

'Caution 

**: indicates parts which should, be temporarily 
tightened, and, then, fully tightened with the 
vehicle on the ground in the unladen condition. 
For tightening locations indicated by the symbol, 
first tighten temporarily, and then make the final 
tightening with the entire weight bf the engine 
applied to the vehicle body. 



*2 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 

REMOVAL SERVICE POINTS 

TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting bracket nuts. 

Caution 

Be sure not to tilt the transaxle assembly. 



MZ203827 




/ 

MB991453 

— ' 



MB991113 
Ball joint 




A12Z0002 




MB990767 



A11C0072 




MB990998 



SUPPORTING ENGINE ASSEMBLY 

Set the special tool to the vehicle to support the engine 
assembly. 



^C^TIE ROD END BALL JOINT AND KNUCKLE/ 
LATERAL LOWER ARM BALL JOINT AND 
KNUCKLE/COMPRESSION LOWER ARM BALL 
JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 

<«D^ DRIVE SHAFT NUT REMOVAL 



Caution 

Do not apply the vehicle weight to the wheel bearing 
while loosening the drive shaft nut. If, however, the vehicle 
weight must be applied to the bearing (because of moving 
the vehicle), temporarily use the special tool MB990998, 
etc. to secure the wheel bearing. 
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MANUAL TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 



22 A- 19 



Oil seal 




Pry bar - 



Trarlsaxle 

A09C0047 



MB991460 




A11S0089 





11 N0027 



MB991460 




A11S00S9 



DRIVE SHAFT REMOVAL 

(1) Insert a pry bar between the transaxle case and the drive 
shaft, and then pry the drive shaft from the transaxle. 

Caution 

1. Use a pry bar to remove the drive shaft from the 
B.J. assembly, or the T.J. assembly may be 
damaged. 

2. Do not insert the bar too far, or the oil' seal may 
be damaged. 



(2) Use the special tool to cover the transaxle case not to' 
let foreign materials get into the transaxle case. 



<4F^ DRIVE SHAFT WITH INNER SHAFT 
DISCONNECTION 

(1) Lightly tap the center -bearing bracket with * a plastic 
hammer or similar tool "to remove the inner shaft from 
the transaxle. 



(2) Suspend the removed drive shaft with inner shaft with 
wire so that there are no sharp bends in any of the joints. 

(3) Use the special tool to cover the transaxle case not to 
let foreign materials get into the transaxle case. 



^►CLUTCH release CYLINDER DISCONNECTION 

Remove the clutch release cylinder without disconnecting 
the oil line, and suspend it to a nearby parts with a wire, 



etc. 
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22A-20 <2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 



Transaxle 
mount 

stopper , 



Notch v 




Transaxle side ^» 
- Arrow 



Transaxle 

mount 

bracket 



B01XOJ5S 



4rk 




Front roll 

stopper 

bracket 

Center- 
member 



C01K0079 



Oil seal 




Drive shaft with 
inner shaft or 
drive shaft 



Transaxle 

09C0049 




Washer 



Aiiroois 





^ 196-255 Nm 




^ 145-188ft.lbs. 


& 








MB990767 




A11C0071 



INSTALLATION SERVICE POINT 

TRANSAXLE MOUNTING INSTALLATION 

Align the notches on the stopper with the transaxle mount 
bracket with the arrow mark facing toward the shown direction. 
Then install the stopper. 



^B^ CENTER MEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustration is outside the standard 
value when the weight of the engine is on the body, replace 
the front roll stopper bracket assembly. 

Standard value (A): 43 ± 3 mm (1.69 ±.12 in.) 



►C^ DRIVE SHAFT WITH INNER SHAFT 

CONNECTION/DRIVE SHAFT INSTALLATION 

Temporarily install the drive shaft so that the inner shaft or 
T.J. case of the drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal lip by the serrated part of 
the drive shaft. 



►D^ DRIVE SHAFT NUT INSTALLATION 

(1) Install the drive shaft washer in the specified direction. 



(2) Use the special tool to tighten the drive shaft nut. 
Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 

(3) If the position of the cotter pin holes does not match, 
tighten the nut up to 255 Nm (188 ft.lbs.) in maximum. 

(4) Install the cotter pin in the first matching holes and bend 
it securely. 
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<2.0L ENGINE (TURBO) AND 2.4L ENGINE> - Transfer Assembly <AWD> 



TRANSFER ASSEMBLY <AWD> 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Transfer Oil Draining and Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Front Exhaust Pipe Removal and Installation 
(Refer to GROUP 15 - Btfrausf Pipe, Whiter.) 






50— 

Sleeve yoke 

10G0001 


Gear oil: 

API classification GL-4, SAE 
75W-90 or 75W-85W 



54-59 Nm 
40-44 ft.lbs 




09X0125 

00003930 



1. Transfer assembly 



MB991193 




REMOVAL SERVICE POINT 

(A, TRANSFER ASSEMBLY REMOVAL 

Caution 

(1) Do not damage the oil seal lip of the transfer. 

(2) Use the special tool to cover the transaxle case to 
prevent oil from gushing out or foreign materials from 
getting into the transaxle case. 
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MANUAL TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - General Information 



MANUAL TRANSAXLE <2.0L ENGINE (NON-TURBO)> 

22110010022 



GENERAL INFOMATION 

The manual transaxle comes in one model, namely F5MC1. 



Items 


Specifications 


Model 


F5MC1-1-QPAF 


F5MC1-1-QQAF 


Applicable engine 


420A 


Type 


5-speed floor shift 


Gear ratio 


1st 


3.54 


2nd 


2.13 


3rd 


1.36 


4th 


1.03 


5th 


0.81 


Reverse 


3.42 


Final gear ratio 


3.94 


Speedmeter gear ratio (driven/drive) 


28/36 


29/36 
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on a f\A MANUAL TRANSAXLE Service Specifications/Lubricants/ 

^A-Z4 <2.0L ENGINE (NON-TURBO)> ~ Special Tools/Troubleshooting/On-vehicle Service 



SERVICE SPECIFICATIONS 



22100020010 



Items 


Standard value 


Installation dimension of front roll stopper bracket 
assembly mm (in.) 


43 ± 3 (1.69 + .12) 



LUBRICANTS 






22110020025 


Items 


Specified lubricant 


Quantity dm 3 (qts.) 


Transaxle oil 


TEXACO MTX FLUID FM 


2.0(2.1) 


SPECIAL TOOLS 






22110020028 



TOOl 


Tool number and name 


; Supersession 


Application 




MB991113 

Steering linkage puller 


MB991113-01 


• Tie rod end ball joint am 

knuckle disconnection 

• Lateral lower arm ball join 

and knuckle disconnection 

• Compression lower arm ba 

joint and knuckle disconnec 
tion 






GENERAL SERVICE 
TOOL MZ203827 
Engine lifter 


MZ203827-01 


Supporting the engine assembly 
during removal and installation 
of the transaxle 




f 


MB991453 

Engine hanger assem- 
bly | 


MZ203827-01 




MB991461 
Plug 


General Service Tool* 

j 


Preventing foreign substances 
from entering transaxle case 
*Use shop towel 



TROUBLESHOOTING 22110040021 

Refer to P.22A-8. 

ON-VEHICLE SERVICE 22110060027 

TRANSAXLE OIL LEVEL CHECK 

Refer to GROUP 00 - Maintenance Service. 
TRANSAXLE OIL REPLACEMENT 22110070020 

Refer to GROUP 00 - Maintenance Service. 
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MANUAL TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> 



- Transaxle Control 



22A-25 



TRANSAXLE CONTROL 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation 
Operation 

• Battery Removal and Installation 



22100380078 



Caution: SRS , 
Be careful not to subject the SRS-ECU to any 
shocks during removal and installation of the 
transaxle control cable and shift lever assembly. 




NOTE 

•4": Resin clip position 



Transaxle control cable assembly 
removal steps 

1. Air cleaner and air intake hose 
assembly 

2. Battery tray and tray stay 

3. Shift lever knob 

4. Center panel 

5. Cup holder assembly 

6. Floor console assembly 

7. Shift lever cover 

8. Console side cover 

9. Nut 

10. Clips (passenger compartment side) 

1 1 . Clips (transaxle side) 

►B-^ 12. Shift cable and select cable connec- 
tion (passenger compartment" side) 
13. Shift cable and select cable con- 
nection (transaxle side) 



14. Shift cable, and select cable 
assembly 

Shift lever assembly refnoval steps 

3. Shift lever knob 

4. Center panel . 

5. Cup holder assembly 

6. Floor console assembly 

7. Shift lever panel 

8. Console side cover'" 

10. Clip (passenger compartrhent side) 
t>B-4 12. Shift cable and select cable connec- 
tion (passenger compartment side) 

15. Shift lever assembly 

16. Distance piece 

17. Bushing 
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MANUAL TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Transaxle Control 



Select cable '-.= 



Neutral position 




A09X0147 




Neutral position 1 

"Ni 

Shift lever^ 



Select cable end 

to 



Flange 
side off- 
bushing^ 




Lever B 




Lever B 



09X0032 



Shift lever 




09X0031 



Shift lever 



Bushing B Bushing A 



Down 



09X0065 



ooooo< ■> 



INSTALLATION SERVICE POINTS 

SHIFT CABLE AND SELECT CABLE 
CONNECTION (TRANSAXLE SIDE) 

SELECT CABLE 

(1) Connect the select cable to the transaxle side select lever. 

(2) Set the select lever of the transaxle side at the neutral 
position. 



SHIFT CABLE 

(1) Connect the shift cable to the transaxle side shift lever. 

(2) Set the shift lever of the transaxle side at the neutral 
position. 



►B^ SHIFT CABLE AND SELECT CABLE 

CONNECTION (PASSENGER COMPARTMENT 
SIDE) 

(1) While leaving the shift lever inside the passenger 
compartment in the neutral position, install the select cable 
to the passenger compartment side of the shift lever. 

(2) Install the select cable so that the flange side of resin 
bushing is positioned at the edge of lever B side. 



SHIFT CABLE 

(1) While leaving the shift lever inside the passenger 
compartment in the neutral position, install the shift cable 
to the passenger compartment side of the shift lever. 
Install so that the slit section of the bushing B is facing 
either up or down. 

(2) Put the shift lever to all the positions and make sure 
that the operation is smooth. 
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SHIFT LEVER ASSEMBLY ^oowbfer 
DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

1. Nut 

2. Spring washer 

3. Plain washer 

4. Shift lever 

5. Bushing 

6. Nut 

7. Spring washer 

8. Plain washer 

9. Return spring 

10. Bushing 

11. Pipe 



12. Bolt 

BushWcP A 

15. Collar 

16. Bushing 

17. Snap ring 

18. Washer 

19. Lever B 

20. Bushing 

21. Bracket assembly 
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MANUAL TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Transaxle Control 



TRANSAXLE ASSEMBLY 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

• "fTansaxte" OTP Warning; (Pfeffer ttr GTODtUP TO - 

Maintenance Service.) 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



221002701118 



Post-installation Operation 

• Supplying Transaxle Oil (Refer to GROUP 00 - 
Maintenance Service.) 

• Shift Lever Operation Check 

• Speedometer 'Operation Check 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Battery Installation 




40 ft.lbs. 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Battery tray 

4. Battery tray stay 

5. Shift cable and select cable 
connection 

6. Backup light switch connector 



7. Vehicle speed sensor connector 

8. Starter motor 

9. Rear roll stopper bracket mounting 
bolts 

10. Transaxle mounting bracket 

mounting nuts 
• Supporting engine assembly 
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95 Nm 
70ft.lbS. 23 



75 Nm 

55 ft.lbS 



18 Nm 
13 «.lbs. 




24-33 Nm 
18-24 ft.lbs 



56 Nm* 2 



88 Nm* 1 
65 ft.lbs.* 1 



58 ft.lbs. 



A09X0143 



Lifting up of the vehicle 

<^C^ 11. Tie rod end ball joint and knucklle 

connection 

12. Stabilizer link connection 

13. Damper fork 

14. Lateral lower arm ball joint and 
knucklle connection 

15. Compression lower arm ball joint 
and knucklle connection 

-^►►C^ 16. Drive shaft connection 

17. Center member assembly 
<^E^ 18. Clutch release cylinder connection 

19. Front plate 

20. Rear plate 

21 . Transaxle case lower cover 
-4|F^ 22. Flex plate connecting bolts 



-^F^ 23. Transaxle assembly mounting bolts 

►A^ 24. Transaxle mounting 
-^F^ 25. Transaxle assembly 

Caution 

• I: Indicates parts which should be temporarily 
tightened, and then fully tightened with the 
vehicle on the ground in the unladen dondition. 

* 2 : For tightening locations indicated by the symbol, 
first tighten temporarily, and then make the final 
tightening with the entire weight of the engine 
applied to the vehicle body. 
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REMOVAL SERVICE POINTS 

^A^ TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting bracket nuts. 

Caution 

Be sure not to tilt the transaxle assembly. 



MZ203827 




MB991113 



Balljoint 



Nut 




A12Z0002 



Oil seal 



Drive shaft 

Pry bar ■ 




Transaxle 

A09C0047 




^B^ SUPPORTING ENGINE ASSEMBLY 

Set the special tool to the vehicle to support the engine 
assembly. 



^C^TIE ROD END BALL JOINT AND 

KNUCKLE/LATERAL LOWER ARM BALL JOINT 
AND KNUCKLE/COMPRESSION LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from, the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 

<4D^ DRIVE SHAFT DISCONNECTION 

(1) Insert a pry bar between the transaxle case and the drive 
shaft to remove the drive shaft. 

NOTE 

Do not remove the hub and knuckle from the drive shaft. 
Caution 

1. Use a pry bar to remove the drive shaft from B.J. 
assembly, or the T.J. assembly may be damaged. 

2. Do not insert the bar too far, or the oil seal may 
be damaged. 

(2) Suspend the removed drive shaft with wire so that there 
are no sharp bends in any of the joints. 

(3) Use the special tool to cover the transaxle case to prevent 
foreign materials from getting into the transaxle case. 
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CLUTCH RELEASE CYLINDER DISCONNECTION 

Remove the clutch release cylinder without disconnecting 
the oil line connection, and fix it to the vehicle chassis. 




Transaxle jack 

A09A0161 




A09X0124 



Mating mark Clutch pres- 
=^\^^ \ sure plate 




Flex plate 



AO9X0123 



Transaxle 
mount 
stopper 



Transaxle side • 



Notch 




Arrow 



Transaxle 
mount 
bracket 



B01X025S 



FLEX PLATE CONNECTING BOLTS7TRANSAXLE 
ASSEMBLY MOUNTING BOLTS/TRANSAXLE 
ASSEMBLY REMOVAL 

(1) Support the transaxle assembly by using a transaxle jack. 



(2) Remove the connection bolts while turning the crankshaft. 



(3) Chalk mating marks on the flex plate and clutch pressure 
plate for easier installation. 

(4) Press the clutch pressure plate into the transaxle for easier 
removal. 

(5) Remove the transaxle assembly mounting bolt and lower 
the transaxle assembly. 



INSTALLATION SERVICE POINT 

►A^ TRANSAXLE MOUNTING INSTALLATION 

Align the notches on the stopper with the transaxle mount 
bracket with the arrow mark facing toward the shown direction. 
Then install the stopper. 
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Oil seal 



Drive shaft 



Front roll 

stopper 

bracket 

Center- 
member 



CO1»O07» 




Transaxle case 

09C00<19 



►B^CENTERMEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustration is outside the standard 
value when the' weight of the engine is on the body, replace 
the front roll stopper bracket assembly. 

Standard value (A): 43 ± 3 mm (1.69 ±.12 in.) 



►C^ DRIVE SHAFT CONNECTION 

Temporarily install the drive shaft so that the T.J. case of 
the drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal lip by the serrated part of 
the drive shaft. 
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GENERAL INFORMATION 
SECTIONAL VIEW - F5M31 



22200010055 



Clutch housing Bearing retainer 
Input shaft 



2nd! ed gear 

3rd speed gear 



3rd-4th speed 
synchronizer assembly 



4th speed gear 5th speed gear 




5th speed s ynchronizer 
assembly 



Rear cover 



Reverse 
brake device 



5th speed 
intermediate gear 



Intermediate gear 



spacer 
Output shaft 

Spacer 



Differential 



Drain plug 



ZTFM0275 
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SECTIONAL VIEW - F5M33 



Clutch housing 



2nd speed gear 

3rd speed gear 

3rd-4th speed synchronizer assembly 
4th speed gear 

5th speed gear 




5th speed 

synchronizer 

assembly 



" — Rear cover 



Reverse 

brake, 

device 



5th speed 
intermediate gear 

Intermediate gear 



Spacer h 
Output shaft 

Spacer 



Differential 



ZTFM002S 
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SECTIONAL VIEW - W5M33 



Clutch housing 



Input shaft 



Drive bevel gear 



Driven 
bevel 
gear 



1st speed gear 

1st-2nd speed synchronizer assembly 
2nd speed gear 
Sub gear 

3rd speed gear 

3rd-4th speed synchronizer assembly 

4th speed gear 

5th speed gear 

5th speed 
synchronizer 
assembly 

Reverse 
brake 
device 



Rear cover 

5th speed 
intermediate gear 




Intermediate gear 



Center shaft 



Viscouscoupling 
(Center differential 



ZTFM0014 
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SPECIFICATIONS 
TRANSAXLE MODEL TABLE 



Transaxle model 


Gear ratio 


Speedometer 
gear ratio 


Final gear ratio 


Vehicle model I 


Engine model" 


F5M31-2-VVXT 


A 


29/36 


3.625 


D34A 


K364 


F5M33-2-SPZT 


B 


29/36 


4.153 


D32A 


4G63-DOHC Turbo 


W5M33-2-MUZT | C 


29/36 


3.908 


D33A 


4G63-DOHC Turbo 



GEAR RATIO TABLE 



Items 


A 


B 


C 


I 1st 


3.166 


3.090 


3.083 


2nd 


1.833 


1.833 


1.684 


3rd 


1.240 


1.217 


1.115 , 


4th 


0.896 


0.888 


0.833 


5th 


0.731 


0.741 


0.666 


Reverse 


3.166 


3.166 


3.166 


Transfer 






1.090 
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SERVICE SPECIFICATIONS <F5M31, F5M33> 22200030044 



Items 


Standard value 


Differential case preload mm (in.) 


0.05-0.10 (.0020 -.0040) 


Differential pinion backlash mm (in.) 


u.uco— u. lou (.uuuyo— .uooy 1) 


input snaTi Troni Dearing ena piay <roivioi> rnm \\\\.} 


U.U I — U. \ c. \.UUv4— .UU4/ ) 


llipUL blldll ullU play <rOIVlOu> llllll \\\\.) 


u— u. uo .\j\jc\i) 


mpui snan rear Dearing enu piay mm (\u.) 


u— u.uy (u— .Woo) 


Ilntermediate gear bearing end play <F5M33> mm (in.) 


0.01-0.14 (.0004- .0055) 


Intermediate gear bearing end play <:F5M31> mm (in.) 


0.01-0.11 (.0004-. 0044) 


Ilntermediate gear preload mm (in.) 


0.05-0.10 (.0020- .0040) 


Output shaft preload mm (in.) 


0.05-0.10 (.0020-. 0040) 


SERVICE SPECIFICATIONS <W5M33> 


Items 


Standard value 


Center differential case end play mm (in.) 


0.08-0.13 (.0031 -.0051) 


Center differential side gear end play mm (in.) 


0.05-0.25 (.0020 -.0100) 


Front differential case end play mm (in.) 


0.05-0.17 (.0020-.0067) 


Front differential pinion backlash mm (in.) 


0.025-0.150 (.00098 -.00591) 


Front output shaft preload mm (in.) 


0.08-0.1 3 (.0031 -.0051) 


Input shaft end play mm (in.) 


0-0.05(0-. 0020) 


Input shaft front bearing end play mm (in.) 


0.01 -0.12 (.0004- .0047) 


Ilnput shaft rear bearing end play mm (in.) 


0-0.09(0-. 0035) 


Ilntermediate gear bearing end play mrn (in.) 


0.01 -0.1 4 (.0004- .0055) 


Ilntermediate gear preload mm (in.) 


0.08-0.1 3 (.0031 -.0051) 


Transfer bevel gear set backlash mm (in.) 


0.08-0.13 (.0031 -.0051) 


Transfer drive bevel gear rotating torque Nm (ft.lbs.) 


1.7-2.5 (1.23-1.81) 


Transfer driven bevel gear rotating torque Nm (ft.lbs.) 


1.0-1.7(0.72-1.23) 


Viscous coupling end play mm (in.) 


0.10-0.26 (.0039-.0102) 
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SNAP RINGS AND SPACERS FOR ADJUSTMENT 

Snap ring (For adjustment of input shaft front bearing end play) 



Thickness mm (in.) 


identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No.. 


2.24 (.0882) 
2.31 (.0909) 


None 
Blue 


MD706537 
MD706538 


>.38 (.0937) 


Brown 


MD706539 


Snap ring (For adjustment of input shaft rear bearing end play) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 

— _ 


1.40 (.0551) 
1.45 (.0571) 
1.50 (.0591) 
1.55 (.0610) 


Blue 
Purple 
Red 
White 


MD723276 
MD730889 
MD723277 
MD730890 


.60 (.0630) 
.65 (.0650) 
.70 (.0670) 
.75 (.0689) 


Yellow 
Brown 
Green 
Orange 


MD723278 
MD730891 
MD723279 
MD73Q892 



Spacer: F5M33, W5M33 (For adjustment of input shaft end play) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.80 (.0315) 


80 


MD727661 


1.16 (.0457) 


K 


MD710455 


0.83 (.0327) 


83 


MD720937 


1.19 (.0468) 


L 


MD710456 


0.86 (.0338) 


86 


MD720938 


1 .22 (.0480) 


G 


MD700271 


0.89 (.0350) 


89 


MD720939 


1 .25 (.0492) 


M 


MD71 6457 


0.92 (.0362) 


92 


MD720940 


1 .28 (.0504) 


N 


MD710458 


0.95 (.0374) 


95 


MD720941 


1.31 (.0561) 


E 


MD706574 


0.98 (.0386) 


98 


MD720942 


1 .34 (.0527) 


0 


MD710459 J 


1 .01 (.0398) 


01 


MD720943 


1.37 (.0539) 


P 


MD710460 


1.04 (.0409) 


04 


MD720944 


1.40 (.0551) 




MD706573 


1.07 (.0421) 


07 


MD720945 


1.43 (.0563) 


Q 


MD710461 ; 


1 .10 (.0433) 


J 


MD71 0454 


1.46 (.0575) 


R 


MD710462 


1.13 (.0445) 


D 


MD700270 








Snap ring: F5M33 (For adjustment of intermediate rear front bearing end 


play) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in 


) Identification symb 


dI Part No. 


1.40 (.0551) 


None 


MD703779 


.60 (.0630) 


Blue 


MD703781 

? ■ i j 


1.50 (.0591) 


Brown 


MD703780 









Snap ring: F5M31 (For adjustment of intermediate gear front bearing end play) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (ir 


.) Identification symbi 


)l Part No. ' 


1.40 (.0551) 
1.50 (.0591) 


Blue 
Red 


MD723276 ' 
MD723277 


.60 (.0630) 
.70 (.0670) 


Yellow 
Green 


MD723278 " 
MD723279 
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Spacer: F5M31 , F5M33 (For adjustment of intermediate gear end play) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (ir 


i.) Identification symbo 


Part No. 


0.62 (.0244) 


62 


MD736754 


1.01 (.0398) 


Ul 


Mn70>l1 /Id 


0.65 (.0256) 


65 


MD736755 


1.04 (.0409) 


04 




O.bo (.vdoo) 


DO 


Mu/ooooy 


1 07 / <YA91 N 


(17 
U / 


jIVf U / cJr 1 O 1 


n 7i / aoqa\ 
U./l (.U^oUJ 


/ I 


IV1U/ OOOOU 


1 m / nAVi\ 

I . I U (.WhM) 


m 

I u 


MD7941 


r\ 7^ / nO£H \ 

u. /4 (.u<iy l j 


7A 
1 4 


\V\U f ODDD I 




I 0 




U. / / (.UoUoj 


77 


tvtU / JOODc 


1 . 1 O ^.U*fO/ J 


1 D 


MU l C*r 1 J*r 


U.oU (.UolOJ 


OU 


IVIU/ tn I ^c. 


1 in / nAfifN 
i . i » y.v^-oo) 




MD7241 55 


0.83 (.0327) 


83 


MD7241 43 


1.22 (.0480) 


22 


MD724156 


0.86 (.0338) 


86 


MD7241 44 


1.25 (.0492) 


25 


MD724157 


0.89 (.0350) 


89 


MD7241 45 


1.28 (.0504) 


28 


MD7241 58 


0.92 (.0362) 


92 


MD724146 


1.31 (.0516) 


31 


MD7241 59 


0.95 (.0374) 


95 


MD724147 


1.34 (.0527) 


34 


MD7241 60 


0.98 (.0386) 


98 


MD7241 48 


1.37 (.0539) 


37 


MD724161 " 


Spacer: W5M33 (For adjustment of intermediate gear preload) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.80 (.0315) 


80 


MD720948 


1.13 (.0445) 


13 


MD720959 


0.83 (.0327) 


83 


MD720949 


1.16 (.0457) 


16 


MD720960 


0.86 (.0350) 


Si 


MD720951> 


1,22 (.0480) 


19 


MD720961 










22 


MD720962. 


0.92 (.0362) 


92 


MD720952 


1.25 (.0492) 


25 


MD712346' 


0.95 (.0374) 


95 


MD720953 


1.28 (.0504) 


28 


MD712347 


0.98 (.0386) 


98 


MD720954 


1.31 (.0515) 


31 


MD71 2348 


1 .01 (.0398) 


01 


MD720955 


1.34 (.0527) 


34 


MD712349 


1.04 (.0409) 


04 


MD720956 


1.37 (.0539) 


37 


MD712329 


1.07 (.0421) 


07 


MD720957 


1.40 (.0551) 


40 




1.10 (.0433) 


10 


MD720958 


1.43 (.0563) 


43 


MD71 23311 


Spacer: F5M31 , F5M33 (For adjustment of output shaft end play) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Pan No. 


0.83 (.0327) 


83 


MD720937 


1 .10 (.0433) 


J 


MD710454 


0.86 (.0338) 


86 


MD720938 


1 .13 (.0445) 


D 


MD700270 


0.89 (.0350) 


89 


MD720939 


1.16 (.0457) 


K 


MD71 0455 


0.92 (.0362) 


92 


MD720940 


1.19 (.0468) 


L 


MD710456 


0.95 (.0374) 


95 


MD720941 


1.22 (.0480) 


G 


MD700271 


0.98 (.0386) 


98 


MD720942 


1.25 (.0492) 


M 


MD71 0457 


1 .01 (.0398) 


01 


MD720943 


1.28 (.0504) 


N 


MD710456 


1.04 (.0409) 


04 


MD720944 


1.31 (.0516) 


E 


MD706574 


1.07 (.0421) 


07 


MD720945 


1.34 (.0527) 


0 


MD71 0459 
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Spacer: W5M33 (For adjustment of fronit differential case end play) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.56 (.0220) 


56 


MD727658 


1 .01 (.0398) 


01 


MD720943 


0.65 (.0256) 


65 


MD727659 


1.10 (.0433) 


J 


MD710454 


0.74 (.0291) 


74 


MD727660 


1 .19 (.0468) 


L 


MD7i0456 


0.83 (.0327) 


83 


MD720937 


.28 (.0504) 


N 


MD71 0458 


0.92 (.0362) 


92 


MD720940 


.37 (.0539) 


P 


MD71 0460 


Spacer: F5M31 , F5M33 (For adjustment of front differential case end play) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.80 (.0315) 


80 


MD727661 


0.92 (.0362) 


92 


MD720940 


0.83 (.0327) 


83 


MD720937 


0.95 (.0374) 


95 


MD720941 


0.86 (.0338) 


86 


MD720938 


0.98 (.0386) 


98 


MD720942 


0.89 (.0350) 


89 


MD720939 


1 .01 (.0398) 


01 


MD710455 


1.04 (.0409) 


04 


MD720944 


1 .16 (.0457) 


K 


MD710456 


1.07 (.0421) 


07 


MD720945 


1.19 (.0468) 


L 


MD700271 


1 .10 (.0433) 


J 


MD71 0454 


1.22 (.0480) 


G 


MD710457 


1.13 (.0445) 


D 


MD700270 


1.25 (.0492) 


M 




Spacer (For adjustment of front differential pinion backlash) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.75-0.82 




MA1 80862 


1.01-1.08 




MA1 80675 


(.0295-. 0323) 






(.0398- 0425) 






0.83-0.92 




MA1 80861 


1.09-1.16 




MA1 80876 


(.0327-.0362) 






(.0429-.0457) 






0.93-1.00 




MA1 80860 








(.0366-. 0394) 












Spacer: W5M33 (For adjustment of front output shaft preload) 




Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


1 .28 (.0504) 


B28 


MD7261 67 


1.61 (.0634) 


B61 


MD724334 


1.31 (.0516) 


B31 


MD7261 68 


1.64 (.0646) 


B64 


MD724335 


1 .34 (.0527) 


B34 


MD7261 69 


1.67 (.0657) 


B67 


MD724336 


1 .37 (.0539) 


B37 


MD724326 


1.70 (.0669) 


B70 


MD724337 


1.40 (.0551) 


B40 


MD724327 


1.73 (.0681) 


B73 


MD724338 


1 .43 (.0563) 


B43 


MD724328 


1.76 (.0692) 


B76 


MD724339 


1 .46 (.0575) 


B46 


MD724329 


1.79 (.0705) 


B79 


MD724340 


1 .49 (.0587) 


B49 


MD724330 


1.82 (.0716) 


B82 


MD724341 


1 .52 (.0598) 


B52 


MD724331 


1.85 (.0728) 


B85 


MD724342 


1.55 (.0610) 


B55 


MD724332 


1.88 (.0740) 


B88 


MD724343 


1 .58 (.0622) 


B58 


MD724333 


1.91 (.0751) 


B91 


MD724344 
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Snap ring: W5M33 [For adjustment of viscous coupling end play (with VCU)] 



i nicKness rnrn ^in.j 


laeniiiicanon symuoi 


D ni-t Mn 

ran no. 


Thickness mm (in.) 


Identification symbol 


ran no. 


1.3 (.051) 


Orange 


MD727650 


1 .7 (.067) 


White 


MD720689 


1.4 (.055) 


Red 


MD720686 


1.8 (.071) 


Yellow 


MD720690 


1.5 (.059) 


Blue 


MD720687 


1.9 (.075) 


Green 


MD727651 


1.6 (.063) 


None 


MD720688 








Spacer: W5M33 (For adjustment of center differential pinion backlash front side) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


2.09-2.16 


0 


MD741413 


2.51-2.58 


5 


MD741 408 


(.0823-. 0850) 






(.0988-.1016) 






2.17-2.24 


9 


MD741412 


2.59-2.66 


4 


MD741 407 


(.0854-.0882) 






(.1020-.1047) 






2.25-2.32 


8 


MD741411 


2.67-2.74 


3 


MD741406 


(.0886-. 091 3) 






(.1050-.1079) 






2.33-2.42 


7 


MD741410 


2.75-2.82 


2 


MD741 405 


(.0917-.0953) 






(.1083-.1110) 






2.43-2.50 


6 


MD741 409 








(.0597-. 0984) 













Spacer: W5M33 (For adjustment of center differential case preload) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


1.13 (.0445) 


13 


MD736928 


1 .49 (.0587) 


49 


MD71 8524 


1.16 (.0457) 


16 


MD736929 


1.52 (.0598) 


52 


MD71 8525 


1.19 (.0468) 


19 


MD736751 


1.55 (.0610) 


55 


MD71 8526 


1 .22 (.0480) 


2 2 


MD736931 


1.58 (.0622) 


58 


MD71 8527 


1 .25 (.0492) 


25 


MD7261 66 


1.61 (.0634) 


61 


MD71 8528 


1.28 (.0504) 


28 


MD718517 


1.64 (.0646) 


64 


MD71 8529 


1.31 (.0516) 


31 


MD718518 


1.67 (.0657) 


87 


MD71 8530 


1.34 (.0527) 


34 


MD718519 


1.70 (.0669) 


70 


MD71 8531 


1 .37 (.0539) 


37 


MD71 8520 


1.73 (.0681) 


73 


MD721 959 


1.40 (.0551) 


40 


MD718521 


1.76 (.0692) 


76 


MD721 960 


1 .43 (.0563) 


43 


IMD71 8522 


1.79 (.0705) 


79 


MD721961 


1 .46 (.0575) 


46 


IMD71 8523 








Spacer: W5M33 (For adjustment of center differential pinion backlash, rear side) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Pari No. 


0.59-0.66 


74 


MD724974 


0.93- 1 .00 


78 


MD720678 


(.0232 -.0260) 






(.0366-0.394) 






0.67-0.74 


50 


MD724950 


1 .01-1 .08 


76 


MD720676 


(.0264-. 0291) 






(.0398-.0425) 






0.75-0.82 


80 


MD720680 


1.09-1.16 


77 


MD720677 


(.0295-. 0323) 






(.0429-. 0457) 






0.83-0.92 


79 


MD720679 


1.17-1.24 


49 


MD724949 


(.0327-.0362) 






(.0421 -.0488) 







TSB Revision 



MANUAL TRANSAXLE OVERHAUL 

<F5M31. F5M33. W5M33> ~ Specifications 



22B-1 1 



Spacer: W5M33 (For adjustment of drive bevel gear mount) 



Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbo 


Part No. 


1 .04 ^.UOcOj 


04 






0£ 


MU/cODUO 


1.37 (.0539) 


37 


MD723601 


1.55 (.0610) 


55 


MD723607 


1.40 (.0551) 


40 


MD723602 


1.58 (.0622) 


58 


MD723608 


1.43 (.0563) 


43 


MD723603 


1.61 (.0634) 


61 


MD723609 


1 .46 (. 0575) 


46 


MD723604 


1 .64 (.0646) 


64 


MD726170 


1 .49 (.0587) 


49 


MD723605 


1 .67 (.0657) 


67 


MD7261 71 


Spacer: W5M33 (For adjustment of drive bevel gear preload) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


1 .28 (.0504) 


B28 


MD7261 67 


1.58 (.0622) 


B58 


MD724333 


1 .31 (.0516) 


B31 


MD7261 68 


1 .61 (.0634) 


B61 


Mb?24334 


1.34 (.0528) 


B34 


MD7261 69 


1 .64 (.0646) 


B64 


MD724335 


1.37 (.0539) 


B37 


MD724326 


1 .67 (.0657) 


B67 


MD724336 


1. 40 (.0551) 


B40 


MD724327 


1.70 (.0669) 


B70 


MD724337 


1.43 (.0563) 


B43 


MD724328 


1.73 (.0681) 


B73 


MD724338 


1 .46 (.0575) 


B46 


MD724329 


1.76 (.0693) 


B76 


MD724339 


1 .49 (.0587) 


B49 


MD724330 


1.79 (.0705) 


B79 


MD724340 


1.52 (.0598) 


B52 


MD724331 


I.82 (.071 7) 


B82 


MD724341 


1.55 (.0610) 


B55 


MD724332 


1.85 (.0728) 


B85 


MD724342 


Spacer: W5M33 (For adjustment of drive bevel gear mount) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol 


Part No. 


0.13 (.0051) 


13 


MD720353 


0.34 (.0134) 


34 


MD720360 


0.16 (.0063) 


16 


MD720354 


0.37 (.0146) 


37 


MO720361 


0.19 (.0075) 


19 


MD720355 


0.40 (.0157) 


40 


MD720362 


0.22 (.0087) 


22 


MD720356 


0.43 (.0169) 


43 


MD720363 


0.25 (.0098) 


25 


MD720357 


0.46 (.0181) 


46 


MD720364 


0.28 (.01 IO) 


28 


MD720358 


0.49 (.0193) 


49 


MD720365 


0.31 (.0122) 


31 


MD720359 


0.52 (.0205) 


52 


MD720366 


Spacer: W5M33 (For adjustment of driven bevel gear preload) 


Thickness mm (in.) 


Identification symbol 


Part No. 


Thickness mm (in.) 


Identification symbol ' 


Part No. 


1 .19 (.0469) 


19 


MD726172 


1.58 (.0622) 


58 


MD722093 


1 .22 (.0480) 


22 


MD722081 


1.61 (.0634) 


61 


MD722094 


1 .25 (.0492) 


25 


MD722082 


1 .64 (.0646) 


64 


MD722095 


1 .28 (.0504) 


28 


MD722083 


1.67 (.0657) 


67 


MD722096 


1.31 (.0516) 


31 


MD722084 


1.70 (.0669) 


70 


MD722097 


1.34 (.0528) 


34 


MD722085 


1.73 (.0681) 


73 


MD722098 


1 .37 (.0539) 


37 


MD722086 


1.76 (.0693) 


76 


MD722099 


1.40 (.0551) 


40 


MD722087 


1.79 (.0705) 


79 


MD722100 


1.43 (.0563) 


43 


MD722088 


1.82 (.0717) 


82 


MD722101 


1 .46 (.0575) 


46 


MD722089 


1 .85 (.0728) 


85 


MD7221 02 


1 .49 (.0587) 


49 


MD722090 


1.88 (.0740) 


88 


MD7221 03 


1 .52 (.0598) 


52 


MD722091 


1.91 (.0752) 


91 


MD7221 04 


1.55 (.0610) 


55 


MD722092 


1.94 (.0764) 


94 


MD7221 05 
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TORQUE SPECIFICATIONS} 



Items 


Nm 


ft.lbs. 


Transaxle 




Backup light switch 


OO 


24 


Bearing retainer bolt 


1 Q 

i y 


14 


Bell housing cover mounting bolt 


Q 
9 


7 


Center differential lock actuator mounting bolt <W5M33> 


19 


14 


Center differential lock indicator lam|) switch <W5M33> 


33 


24 


Center differential shift lever mountira bolt <W5M33> 


1 Q 


14 


Differential drive gear bolt 


1 


98 


Input shaft lock nut 


loU 


109 


Interlock plate bolt 


OA 
cA 


18 


Intermediate gear lock nut 


lot) 


109 


I 

Oil drain plug 




24 


Oil filler plug 


33 


24 


Output gear mounting bolt 


75 


55 


Poppet plug 


OO 


27 


Rear cover bolt <W5M33> 


jy 


29 


Rear cover bolt <F5M31 , F5M33> 


\ y 


14 


Restrict ball 


3d 


24 


Reverse brake cone machine screw 


7 


5 


Reverse idler gear shaft bolt 


49 


36 


Rpvprcp chift Ipvpr assemblv attaphini hnit 


19 


14 


Select lever mounting bolt 


19 


14 


Shift cable bracket mounting bolt 


19 


14 


Speedometer sleeve bolt 


4 


3 


Starter motor mounting bolt 


^7 


20 


Stopper bracket bolt 


19 


14 


Transaxle case tightening bolt 


39 


29 


Transaxle mount bracket mounting boj 


70 


51 


Transaxle mounting bolt [10 mm diam_<ter bolt] 


49 


36 


Transaxle mounting bolt [8 mm diamefer bolt] 


27 


20 


Transaxle mounting bolt [6 mm diamefer bolt] 


11 


8 


Transaxle switch <F5M31 , F5M33> 


33 


24 
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Items t! 


Nm 


ft.lbs. - ! 


Transfer 






Cover mounting bolt 


9 


7 


Driven bevel gear lock nut 


150 


109 


Extension housing 


19 


14 


Oil drain plug 


33 


24 


Oil filler plug 


33 


24 


Transfer case adapter mounting bolt 


39 


29 


Transfer cover mounting bolt 


39 


29 


Transfer mounting bolt 


59 


42 



SEALANTS AND ADHESIVES 



Items 


Specified sealants and adhesives 


Quantity 


Transaxle case - rear cover mating surfaces 


Mitsubishi genuine sealant 
Part NO.MD997740 or equivalent 


As required 


Transaxle case - clutch housing mating surfaces 


Adapter-transaxle case mating surfaces <W5M33> 


Adapter - rear cover mating surfaces <W5M33> 


Output gear bolt <W5M33> 


3M STUD Locking No.41 70 or equivalent 


As required 


Differential drive gear bolts 


Bearing retainer bolt (Countersink head bolt only) 


Air breather 


3M SUPER WEATHERSTRIP No.8001or 
equivalent 


As required 


Transfer extension housing - adapter mating 
surfaces 


Mitsubishi genuine sealant 
Part No.MD997740 or equivalent 


As required 


Transfer cover gasket 


3M ATD Part No.8660 or equivalent 


As required 



SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MD998304 


MD998304-01 


Installation of transfer extension 




Oil seal installer 




housing oil seal, 




MD998321 


MD998321-01 


Installation of input shaft oil seal 




Oil seal installer 
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Tool 


I Tool number and name 


Supersession 


Application 




MD998323 
bearing insianer 


General service tool 


Installation of input shaft bearing 












MD998325 
Differential oil seal 
installer 


MD998325-01 


Installation of differential oil seall 




MD998801 
Bearing remover 


MD998348-01 


Removal of gears and bearings 
of input shaft, intermediate gear 
and output shaft 

I ■ 




MD998802 
Input shaft holder 


MD998802-01 


Installation and removal of input 
shaft and intermediate gear lock 
nut 


w 


MD998803 
Differential oil seal 
installer 


General service tool 


Installation of differential oil seall 
<W5M33> 


Q 


MD998806 
Wrench adapter 


MD998806-01 


Adjustment of tooth contact andi 
inspection of turning drive torque 
<W5M33> 




MD998808 
Snap ringi installer 


MD998808-01 


Installation of input shaft rear 
snap ring 




MD998812 
Installer cap 


General service tool 

I 


Use with installer and adapter 


o 


MD998813 
insianer — iuu 


General service tool 


Use with installer cap and 
adapter 
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Tool 


Tool number and name 


Supersession 


Application 




MD998814 
Installer - 200 


MIT304180 


Use with installer cap and 
adapter ■« 

w \ 

f / J j 




MD998816 

Installer adapter (30) 


General service tool t 


Installation of each bearing 

r ■ i / 




MD998817 
Installer adapter (34) 


MD998817-01 






MD998818 

Installer adapter (38) 


MD998818 


> 




MD998819 
Installer adapter (40) 


MD998819 






MD998820 
Installer adapter (42) 


MIT 215013 






MD998822 

Installer adapter (46) 


MD998822-01 






MD998824 
Installer adapter (50) 


General service tool 






MD998825 

Inctallor aHantor ( 
IMoLelliel dUdpici \*J£.) 


General service tool 
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Tool 


Tool number and nam( 


Supersession 


Application 






MD998627 

Installer adapter (56) 




Installation of each bearing 










MD998833 

Oil seal installer 




Installation of transfer case oil 
seal 




MB990938 

Handle 


MB990938-01 






MD998834 

Special spanner 




Installation and removal of driver 
aevel gear lock nut <W5M33> 








MD99891I 7 

Bearing remover 


MD998917-01 


Removal of intermediate geai 
rearing 




MD999566 

Claw 


General service tool 


temoval of bearing outer race 




3^ 




MB990325 
3 reload socket 


General service tool 


leasurement of drive bevel gear 
haft rotating torque <W5M33> 






\/IB991144 

Side gear holding tool 


/IB991144 
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TRANSAXLE 22200100059 
DISASSEMBLY AND REASSEMBLY -F5M31 




ZTFM0078 



Disassembly steps 

1 g 0 | t 12. Speedometer, driven gear assembly 

►04 2. Rear cover ►JM 13. Air breather 

3. Reverse brake cone HN 1 14. Spring pin 

►X^ 41 Wave spring i£££\ L i ]§■ h oc ^ nu ! 

►P^ 5. Machine screw «*A*>L* 16 Lock nut 
^ 6. Backup light switch 7 a «h speed synchronizer assembly 

7 Gasket 18. 5th speed shift fork * 

8'. Poppet plug £ Synchronizer ring 

9. Poppet spring 20. 5 h speed gear 

10. Poppet ball 21. Needle bearing 

^ g 0 jt 22. 5th speed intermediate gear 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31 , F5M33, W5M33> - Transaxle 



39 Nm 

33 Nm 29 ft.lbs. 




2210010 



Disassembly steps 

►K*4 23. Reverse idler gear shaft bolt 

24. Gasket 

25. Bolt 

►M 26. Transaxle case 

27. Oil guide 

28. Bolt 

29. Spring washer 

30. Stopper bracket 

31 . Restrict ball assembly 

32. Gasket 
► H 33. Oil seal 

34. Bearing outer race 
►H-^ 35. Spacer 



36. Bearing outer race 
►KM 37. Spacer 

38. Bearing outer race 
►KM 39. Spacer 

40. Bolt 

41. Reverse shift lever assembly 

42. Reverse shift lever shoe 
►G-4 43. Reverse idler gear shaft 

44. Reverse idler gear 
►F-4 45. Spring pin 
►F-^ 46. Spring pin 
<4B^ ►E^ 47. Shift rail assembly 
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ZTFM0079 



Disassembly steps 
►D^ 48. Bolt 

49. Bolt 

50. Bearing retainer 

51. Intermediate gear assembly 
^►►C-^52. Input shaft assembly 

53. Output shaft assembly 

54. Differential gear assembly 

55. Bearing outer race 



56. Oil guide ' * 

57. Bearing outer race 

58. Bearing outer race' 

59. Oil seal 
►A^ 60. Oil seal 

61 . Clutch housing assembly 

62. Magnet 

63. Magnet holder 
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DISASSEMBLY AND REASSEMBLY - F5M33 



33 Nm 
24 ft.lbs. 



19 Nm 
14 ft.lbs. 



36 Nm 
27 ft.lbs 




Lubricate all internal 
parts with engine oil 
during reassembly. 



ZTFM0078 



Disassembly steps 

1. Bolt 
►O^ 2. Rear cover 

3. Reverse brake cone 
►X-^ 4. Wave spring 
►P-^ 5. Machine screw 

6. Backup light switch 

7. Gasket 

8. Poppet plug 

9. Poppet spring 

10. Poppet ball 

11. Bolt 



12. Speedometer driven gear assembly 
►N^ 13. Air breather 
►M^ 14. Spring pin 
^►►L-^ 15. Lock nut 
^►►L^ 16. Lock nut ,^ 

17. 5th speed- synchronizer assembly 
1.8. 5th speed shift fork ; i , 

19. Syachronfcerring "" 

20. 5th speed gear 

21. Needle bearinq,:. 

22. 5th speed- intermediate gear 
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Disassembly steps 

►K^ 23. Reverse idler gear shaft bolt 

24. Gasket 

25. Bolt 

26. Transaxle case 

27. Oil guide 

28. Bolt 

29. Spring washer 

30. Stopper bracket 

31 . Restrict ball assembly 

32. Gasket 
H<4 33. Oil seal 

34. Bearing outer race 
►hH 35. Spacer 

36. Bearing outer race 



►hH 37. Spacer 

38. Filter 

39. Bearing outer race 
►H-^ 40. Spacer 

41. Bearing outer race 
►*M 42. Spacer „ 

43. Bolt 

44. Reverse shift lever .assembly 

45. Reverse shift lever shde 
►G-^ 46. Reverse idler gear, shaft , ' " 

47. Reverse idler gear ' ■ 
►F<4 48. Spring pin 

49. Spring pin 
►F^ 50. Shift rail assembly 
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<F5M31, F5M33, W5M33> - Transaxle 




Disassembly steps 

51. Bolt 

52. Bolt 

53. Bearing retainer 

54. Intermediate gear assembly 

55. Input shaft assembly 

56. Output shaft assembly 

57. Differential gear assembly 

58. Bearing outer race 

59. Bearing outer race 



60. Oil guide 

61 . Bearing outer race 

62. Bearing outer race 
►B^ 63. Oil seal 

►A^ 64. Oil seal 

65. Magnet 

66. Magnet holder 

67. Clutch housing assembly 
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DISASSEMBLY AND REASSEMBLY - W5M33 




Disassembly steps 

►O-^ 1. Rear cover 

2. Reverse bracket cone 
3. Wave spring 
^P-^ 4. Machine screw . 

5. Backup light switch 

6. Gasket 

7. Restrict ball assembly 

8. Gasket 

9. Poppet plug 

10. Poppet spring 

11. Poppet ball 



1 2. Speedometer driven gear assembly 

13. Air breather 
MM 14 - Spring pin. 

^►►L^ 15. Lock nut 
<4A^H-<4 16. Lock nut 

1 7. 5th speed synchronizer assembly 

18. Shift fork «■ * 

19. Synchronizer ring 

20. 5th speed gear . > 

21. Needle bearing. 

22. 5th speed intermediate gear 

« $ 
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□ 23 




Disassembly steps 

►W^ 23. Snap ring 

24. Viscous coupling 
►V^ 25. Steel ball 

26. Center shaft 
►U-< 27. Transaxle case adapter 
-^D^ 28. Outer case 

►T-^ 29. Spacer 

30. Outer race 
►T^ 31. Spacer 

32. Outer race 
►"T^ 33. Spacer 

34. Center differential 
•4P^ 35. Outer race 

►K-^ 36. Reverse idler gear shaft bolt 

37. Gasket 
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39 Nm 
29 ft.lbs. 




Z2250013 



Disassembly steps 

38. Clutch oil line bracket 
►J-^ 39. Transaxle case 

40. Oil guide 

41 . Oil guide 

42. Outer race 
►S-^ 43. Spacer 
►S^ 44. Spacer 

45. Stopper bracket 
► H46. Oil seal 

47. Reverse shift lever assembly 

48. Reverse shift lever shoe 

49. Reverse idler gear shaft 

50. Reverse idler gear 

51 . Front output shaft assembly 

52. Needle bearing 

53. Front diff erential 



?■ m. 
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<F5M31, F5M33, W5M33> - Transaxle 



19 Nm 
14 ft.lbs. 




<W Lubricate all internal 
' m parts with engine oil 
during reassembly. 



ZTFM0066 



Disassembly steps 

►F-^ 54. Spring pin 
►F-^ 55. Spring pin 

►E-^ 56. Shift rail assembly 
►D^ 57. Bolt 

58. Bearing retainer 
^C-^ 59. Intermediate gear assembly 
60. Input shaft assembly 

61 . Outer race 

62. Outer race 



63. Oil guide' ■ 

64. Outer race' :; 
►B<4 65. Oil seal 
►Q^66. Oil seal 
►R«C67. O i I "'seal' 

68. Magnet 

69. Magnet holder 

70. Clutch housing assembly 
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Lock nut 




Z201021 



Select lever 



Control lever 




Z201022 



Bolt 




MD998802 
yfZ201023 



3rd-4th 
speed 
shift 
fork 




Z210003 




DISASSEMBLY SERVICE POINTS 

^A^LOCK NUTS FOR INPUT SHAFT/ 
INTERMEDIATE GEAR REMOVAL 

(1) Unstake lock nuts of the input shaft and intermediate 

gear. 



(2) Shift the transaxle in reverse using the control lever and 
select lever. 



(3) Install the special tool onto the input shaft. 

(4) Screw a bolt [10 mm (.39 in.)] into the bolt hole around 
clutch housing and attach a spinner handle to the special ' 
tool. 

(5) Remove the lock nut, while using the bolt as a spinner 
handle stopper. 



SHIFT RAIL ASSEMBLY REMOVAL 

(1) Shift the 1st-2nd speed shift fork to the 2nd speed. 

(2) Shift the 3rd-4th speed shift fork to the 4th speed. 



(3) Remove the shift rail assembly as shown in the illustration 
so as not to hit the interlock plate and control finger. 
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<4C^> INTERMEDIATE GEAR ASSEMBLY/ INPUT 
SHAFT ASSEMBLY REMOVAL 

Lift up the input shaft assembly and remove the intermediate 
gear assembly. 



BEARING OUTER RACE REMOVAL 



REASSEMBLY SERVICE POINTS 

►A^OIL SEAL FOR DRIVE SHAFT INSTALLATION 



►B^OIL Se a l FOR input SHAFT FRONT 
INSTALLATION 



►C^ INTERMEDIATE gear ASSEMBLY / INPUT 
SHAFT ASSEMBLY INSTALLATION. 

Lifting up the input shaft assembly, install it simultaneously ' 
with the intermediate gear assembly. 
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5 mm 
(.20 in.) 



ZTFM0063 




3rd-4th 
speed 
shift 
sleeve 




Y2210022 




N ' TFM0568 




Reverse idler'-) 0(<: 
: gear shaft ^ — 

-N \l\ 



Qi 1 

7~~TZ2010059 



►D^ SEALANT APPLICATION TO BEARING 
RETAINER MOUNTING BOLT 

Specified sealant: 

3M STUD Locking No.4170 or equivalent 



►E^ SHIFT RAIL ASSEMBLY INSTALLATION 

(1) Set the 1st-2nd speed shift sleeve at 2nd speed. 

(2) Set the 3rd-4th speed shift sleeve at 4th speed.; , 

(3) Install the shift fdrks to respective sleeves. 



(4) Insert the shift rail into the shift fork hole, while turning 
so as to prevent the shift lug from interfering with the 
stopper plate. 

(5) Turn the shift rail to engage shift lug. 



►F-4 SPRING pins FOR 1ST-2ND S Pe E D SHIFT 
FORK / 3RD-4TH SPEED SHIFT FORK 
INSTALLATION 



►G^ REVERSE IDLER GEAR SHAFT INSTALLATION 

Install in the direction as illustrated. 
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MANUAL TRANS AXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transaxle 




►H<4 SPACERS SELECTION 

(1) Place solder with a length of approximately 10 mm (.39 
in.) and a diameter of approximately 1 .6 mm (.063 in.) 
in the spacer mounting pasition. 

(2) Tighten the case mounting' bolt to the specified torque. 

(3) Remove the case and then take out the solder. If the 
solder is not broken, use solder with a larger diameter 
to carry out the operations in (1) and (2). 



(4) Measure the thickness of the crushed solder with a mi- 
crometer, and select and install a spacer of thictaiess 
that gives standard end play and preload. 

Standard 'value: 

Input shaft end play <F5M33> 

0 - 0.05mm (0 - .0020 in.) 
Intermediate gear preload ; ... •• . 

0.05-0.10 mm (.0020-.0040 in.) 

Output shaft preload 

0.05-0.10 mm (.0020-.0040 in.) 

Differential case preload 
Preload 

0.05-0.10 mm (.0020-.0040 in.) 



MD998325 



m 



Clutch / 
housing (a 




Oil seal 



X201029 



1-2 mm 




H<4 OIL SEAL FOR DRIVE SHAFT INSTALLATION 



^J«4 SEALANT APPLICATION TO TRANSAXLE' CASE 

Squeeze out sealant from the tube uniformly without excess 
or discontinuity. ' , 

Specified sealant: 

Mitsubishi genuine sealant part 
equivalent 



NO.MD997740 or 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Transaxle 
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Bolt 

10 mm (.39 in.) 



Spinner handle 




MD998802 
* Z201041 




Control lever 




►M REVERSE IDLER GEAR SHAFT BOLT 
INSTALLATION 

(1) Center the shaft with a Phillips screwdriver [shaft diameter 
8 mm (.31 in.)] or the like. 

(2) Tighten the reverse idler gear shaft bolt to the specified 
torque. 



H-4 LOCK NUTS FOR INPUT SHAFT / 
INTERMEDIATE GEAR INSTALLATION 

(1) Install the special tool onto the input shaft. 

(2) Screw a bolt [IO mm (.39 in.)] into the hole around clutch 
housing and attach a spinner handle to the special' tool. 



(3) Shift the transaxle in reverse using control lever and select 
lever. 

(4) Tighten the lock nut to the specified torque, while using 
the bolt attached in the above step as a spinner handle 
stopper. 



(5) Stake the lock nut. 



MMSPRING PIN FOR OD-R SHIFT FORK 
INSTALLATION 




22B-32 



MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Transaxle 




SEALANT APPLICATION TO AIR' BREATHER 

Specified sealant: 

3M SUPER WEATHERSTRIP No.8001 'or equivalent 



►O-^ SEALANT APPLICATION TO REAR COVER 

Specified sealant: 

Mitsubishi genuine sealant Part No.MD997740 or 
equivalent > 



►P^ SEALANT APPLICATION TO MACHINE SCREW 

Specified sealant: 

3M STUD Locking No.4170 or equivalent 



V-' 



►Q< OIL SEAL INSTALLATION 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31 , F5M33, W5M33> - Transaxle 
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Z2200046 




Z2200047 




Z2200048 



>R^ OIL SEAL INSTALLATION 

Install the oil seal flange part so that the 3-mm 02-in.) hole 
faces the bottom of the transaxle. : 

Caution 

Apply transmission oil to the oil seal lip before installing. 



►S^ SPACERS INSTALLATION 

(1) Place two pieces of solder measuring about 10 him (.39 
in.) in length and 3 mm (.12 in.) in diameter at illustrated 
locations on the transaxle and install each outer ra£e. 



(2) Place two pieces of solder measuring about 10 mm (.39 
in.) in length and 3 mm (.1 2 in,) in diameter on the bearing 
outer race as shown in illustration.. . 

(3) install the transaxle case ancKtighten the bolts to the 
specified torque. ■ ; „ 

(4) Remove the transaxle case and remove the solder. 



(5) Measure the thickness of the crushed solder with a mi- 
crometer and select and install a- spacer of. thickness 
that gives standard preload and end play. 

Standard value: 

Front output shaft bearing preload: 
0.08-0.13 mm (.0031 -.0051 in.) 
Front differential case end play: 
0.05-0.17 mm (.0020- 0067 in.) , 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transaxle., 



Solders 




Z2200048 



2 mm (.08 in.) 
diameter 
bead-sealant 




22200056 




221012a 



►T^ SPACERS INSTALLATION 

(1) Place two pieces of solder measuring about 10 mm (.39 
in.) in length and 3 mm (.12 in.) in diameter at illustrated 
locations on the transaxle case adapter assembly and 
install outer races. 

(2) Install the transaxle case adapter assembly and rear cover 
and tighten the bolts to the specified torque. 

(3) Remove the transaxle case adapter assembly and rear 
cover. 

(4) Remove outer races and remove the solder. Measure 
the thickness of the crushed solder with a micrometer, 
and select and install a spacer of thickness that gives 
standard end play and preload. 

Standard value: 

Intermediate gear preload: 

0.08-0.13 mm (.0031 -.0051 in.) 
Center differential case preload: 

0.08-0.13 mm (.0031 -.0051 in.) 
Input shaft end play: 

0-0.05 mm (0-.0020 in.) 



TRANSAXLE CASE ADAPTER ASSEMBLY 
INSTALLATION 

Apply the specified sealant (liquid gasket) to the transaxle 
case side of the transaxle case adapter, assembly. 

Specified sealant: 

Mitsubishi genuine sealant Part No.MD997740 or 
equivalent 

Caution 

Squeeze out sealant from the tube uniformly without 
excess or discontinuity. 

►V^ STEEL BALLS INSTALLATION 

Move the center shaft so that the steel balls, are securely 
seated in the grooves. 



►W^SNAP RING INSTALLATION 

Choose a snap ring that gives the standard end play of the 
viscous coupling and install it. 

Standard value: 

Viscous coupling: 0.10-0.26 mm (.0039-.0102 In.) 
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MANUAL TRANSAXLE OVERHAUL 

<F5M3t,F5M33,W5M33>- Transaxle 




►X<< WAVE SPRING INSTALLATION 

Install the wave spring so that the; clasps come to the indicated 
position in the illustration. ' 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> -5th-speed Synchronizer 



5TH-SPEED SYNCHRONIZER 
DISASSEMBLY AND REASSEMBLY 



22200130041 



Lubricate all internal 
' parts with engine oil 
I during reassembly. 




ZTFM0278 



Disassembly steps 

1. Reverse brake ring 
►B-^ 2. Synchronizer spring 
►A-^ 3. Synchronizer sleeve 



4. Synchronizer key 
►A^ 5. Synchronizer hub 



45°\ v / / ^\7 30 ° 



5th 

speed 
gear side 




Spring stepped 
portion 




TFM057 2 




Key 



Spring stepped 
portion 



ZTFM0245 



REASSEMBLY SERVICE POINTS 

►A<^ SYNCHRONIZER HUB / SYNCHRONIZER SLEEVE 
INSTALLATION 



►B^ SYNCHRONIZER SPRING INSTALLATION 

When installing the synchronizer springs, be sure to position 
each spring with respect to the keys as illustrated. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> -5th-speed Synchronizer 
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^ XI 201044 




// < 


Z201045 



INSPECTION ; 
SYNCHRONIZER SLEEVE AND HUB 

(1) Combine the synchronizer sleeve and hub, and check 

that they slide smoothly. 

(2) Check that the sleeve is free from damage at its inside 
front and rear ends. 

(3) Check for wear of the hub front end (surface in contact 
with the 5th speed gear). 

Caution 

When replacing, replace the synchronizer hub and 
sleeve as a set. 

SYNCHRONIZER KEY AND SPRING 

(1 ) Check for wear of the synchronizer key center protrusion. 
(2) Check the spring for weakness, deformation and break- 
age. 



:/,-mi"- n , .i b -4 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Input Shaft 



INPUT SHAFT 

DISASSEMBLY AND REASSEMBLY - F5M3 



22200160040 



16 14 




Lubricate all internal' 
* parts with engine oil' 
during, reassembly. 



ZTFM0263 



Disassembly steps 

I . Snap ring 
^►►1^ 2. Ball bearing 
^►►H-^ 3. Bearing sleeve 

►G-<| 4. Snap ring 
^►►F^ 5. Ball bearing 
Spacer 
71 Dd 7. Snap ring 
►D-^ 8. Cone spring 
►D<^ 9. Sub gear 

10. 4th speed gear 

II. Needle bearing 



<«0 



►C-^ 12. Bearing sleeve 

13. Synchronizer ring 

14. Synchronizer spring 

15. 3rd-4th speed synchronizer sleeve 
►B-< 16. Synchronizer key 

►A-4 17. 3rd-4th speed synchronizer hub 

18. Synchronizer ring 

19. 3rd speed gear 

20. Needle bearing 

21. Input shaft 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Input Shaft 



DISASSEMBLY AND REASSEMBLY - F5M33 



14 




11 

ZTFM0262 



Disassembly steps 

-^A^ ►l-^ 1. Taper roller bearing 
-^►►H^ 2. Bearing sleeve 

►G-^ 3. Snap ring 
•^C^ ►F-^ 4. Taper roller bearing 

^D-^ 5. Snap ring 

►D-^ 6. Cone spring 

►D^ 7. Sub gear 

8. 4th speed gear 

9. Needle bearing 
►C-^ 10. Bearing sleeve 



11. Synchronizer ring 

12. Synchronizer spring 
►A-^ 13. 3rd-4th synchronizer sleeve 
►B-^ 14. Synchronizer key * M 
►A-^ 15. 3rd-4th synchronizer hub 

16. Synchronizer ring 
•^C^ 17. 3rd speed gear 

18. Needle bearing 

19. Input shaft 



<tS» 
!>>.• 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33,W5M33>- Input Shaft 



DISASSEMBLY AND REASSEMBLY - W5M33 




ZTFM0256 



Disassembly steps 

•^A^ ^-1-4 1. Taper roller bearing 
-4B^ ►H^ 2. Bearing sleeve 

►G-^ 3. Snap ring 
•^C^ ►F-^ 4. Taper roller bearing 

5. 4th speed gear 

6. Needle bearing 
►C-^ 7. Bearing sleeve 

8. Synchronizer ring 
►B-^ 9. Synchronizer spring 
►A^ 10. 3rd-4th speed synchronizer sleeve 



11. Synchronizer key 'i . 

►A-< 12. 3rd-4th speed synchronizer hub 

13. Synchronizer ring 
•^C^ 14. 3rd speed gear 

►D-^ 15. S n a p ring 
►D-< 16. Cone spring 
►D^ 17. Sub gear 

18. Needle bearing 

19. Oil seal 

20. Input shaft 
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MANUAL TRANSAXLE OVERHAUL: & 

<F5M31,F5M33, W5M33> - Input Shaft 
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MD998801 




Z201048 




MD998801 




Z2060005 



<F5M31> 

4th speed gear 



MD998801 




3rd speed gear 



MD998801 



Z2060028 



DISASSEMBLY SERVICE POINTS 

<4A^ FRONT BALL BEARING / FRONT TAPER 
ROLLER BEARING, REMOVAL 



^►BEARING SLEEVE FOR 5TH SPEED GEAR 
REMOVAL 



.;.,V 



^C^REAR BALL BEARING / TAPER ROLLER 
BEARING /3RD SPEED GEAR REMOVAL 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Input Shaft 



<F5M33, W5M33> 



4th speed gear = 



3rd speed 
gear 
side 



MD998801 




MD998801 



ZTFM0038 




Identification ATFM0573 
mark 



REASSEMBLY SERVICE POINTS 

M43RD-4TH SPEED SYNCHRONIZER HUB / 
3RD-4TH SPEED SYNCHRONIZER SLEEVE 
INSTALLATION 



Spring 

stepped 

Dortion 




Spring stepped 
portion 



ZTFM0245 



►B^ SYNCHRONIZER SPRING / SYNCHRONIZER KEY 
INSTALLATION 

When installing the synchronizer spring be sure t6 position 
each spring with respect to the keys as" illustrated. 




MD998801 



MD998813 



MD998818 



BTFM0085 



►C^ BEARING SLEEVE FOR 4TH SPEED GEAR 

INSTALLATION 
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MANUAL TRANSAXLE' OVERHAUL ! 

<F5M31, F5M33, W5M33> - Input Shaft 




Snap ring 



Sub pear 



n 



4th speed \ 
gear side / 



2nd speed 
gear 



Z210018 



210019 



<F5M31> rr //;;;;; - /? ! MD998812 




MD998813 



MD998817 



MD998801 



ZTFM0087 



►D^SUB GEAR / CONE SPRING / SNAP RING 

INSTALLATION 



►E<* SPACER INSTALLATION 



►F^ REAR BALL BEARING INSTALLATION 1 



, '1 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33, W5M33> - Input Shaft 



<F5M33, W5M33> 

mmmmtk — - MD99881 2 



MD998813 



MD99881 8 



2nd speed 
gear 




BTFM0248 




MD998808 




rrr-tm l / / /) 



mm 22100024 



UZZZZZZZM- M °998812 





MD998817 



Bearing 
sleeve 



ZTFM0088 



►G^SNAP RING INSTALLATION 

Select the thickest snap ring that can be fitted in the snap 
ring groove. 

Standard value: 

Input shaft rear bearing end play 
0-0.09 mm (0-.0035 in.) 



Caution 

• Do not reuse the snap ring, 

• The snap ring may be opened tod wide by pliers, 
resulting in improper installation of the sleeve. 



► H-^ BEARING SLEEVE FOR 5TH SPEED GEAR 
INSTALLATION 

Caution 

When press-fitting the sleeve to the input shaft, make 
sure that the sleeve flange is closely fitted to the bearing. 
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<F5M31> y/swMH MD998812 




MD998813 



MD998816 
CTFM0089 



<F5M33, W5M33> 
MD998812. 



MD998813. 



MD998816 




front ball BEARING / FRONT TAPER 
ROLLER BEARING INSTALLATION 



►J^ SNAP RING INSTALLATION' 

Snap rings are available in three, different thickness. Select 
the thickest one that fits in the snap ring groove. 

Standard value: 

input shaft front bearing end play 
0.01-0.12 mm (.d004-.0047 in.) 

Caution 

Do not damage the input shaft oil seal contacting portion. 
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MANUAL TRANS AXLE 'OVERHAUL 

<F5M31, F5M33, W5M33> - Input Shaft 



i ■ i 




Splines 



Z201050 



INSPECTION . 22200170043 

INPUT SHAFT 

(1) Check the outer surface of the input shaft where the 
needle bearing is mounted for damage, abnormal wear 
and seizure [portion A]. 

(2) Check the splines for damage and wear. 




201051 



Damage, wear 




Damage, breakage 




I 

Synchronizer ring 



Gear 



2110009 




NEEDLE BEARING 

(1) Combine the needle bearing with the shaft or bearing 

sleeve and gear and check that it rotates smoothly without' 
abnormal noise or play. 

(2) Check the needle bearing cage for deformation. 



SYNCHRONIZER RING 

(1) Check the clutch gear teeth for damage and breakage. 

(2) Check the internal surface for damage, 'wear and broken 
threads. 



(3) Force the synchronizer ring toward the clutch gear and 
check clearance "A". Replace if it is out of specification. 

Limit: 0.5 mm (.020 in.) 



SYNCHRONIZER SLEEVE AND HUB 

(1) Combine the synchronizer sleeve and hub and check 
that they slide smoothly. 

(2) Check that the sleeve is free from damage at its inside 
front and rear ends. 

(3) Check for wear of the hub end surfaces (in contact with 
each speed gear). 

Caution 

When replacing, replace the synchronizer hub and 
sleeve as a set. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Input Shaft 




Z201045 




Damage, wear 



Damage 
wear 



Z201053 



SYNCHRONIZER KEY AND SPRING 

(1 ) Check for wear of the synchronizer key center protrusion. 

(2) Check the spring for weakness, deform&i& and "^ " 
age. 



SPEED GEARS 

(1) Check the synchronizer cone for rough surface, damage 
and wear. 

(2) Check the gear bore and front and rear ends for damage 
and wear. 



>.~' S 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33, W5M33> - Intermediate Gear 



INTERMEDIATE GEAR 

DISASSEMBLY AND REASSEMBLY - F5M31, W5M33 



2220018004- 



9 7 




f^i Lubricate all internal 
, parts with engine oil 
| during reassembly. 



ZTFM0254 



Disassembly steps 

► G-^ 1. Snap ring 
-^A^ ►F^ 2. Taper roller bearing 
►E-^ 3. Bearing sleeve 
t^es^etsfe©^- 
►B-^ 6. Synchronizer ring 

►D-^ 7. Synchronizer spring 
►C^ 8. 1st-2nd speed synchronizer sleeve 



►C-^ 9. Synchronizer key 
^►►C^ 10. 1st-2nd speed synchronizer hub 

^-B-^ 1 1 . Synchronizer ring 
■4B^> 13. ShEleaitBsdg e a r 

bearing 

•^C^-^-A^ 14. Taper roller bearing 
15. Intermediate gear 
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MANUAL TRANSAXLE.: OVERHAUL t - » 
<F5M31, F5M33, W5M33> - Intermediate Gear 
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Disassembly steps 

►G^ 1. Snap ring 
■^A^ ►F-^ 2. Taper roller bearing 

►E-^ 3. Bearing sleeve 
•^A^- 4. 1st speed gear 

5. Needle bearing 
^B-^ 6. Synchronizer ring 
7. Synchronizer spring 
•^B^- ►C-^ 8. lst-2nd speed synchronizer sleeve 
►C-^ 9. Synchronizer key 



►C^ 10. Island speed synchronizer hub 

11 . Synchronize* outer #ig 

12. Synchronizer cone ; 
i 13. Synchronizer inner ring 
14.. 2nd speed qear 

15. Needle beatjhg 
^C^-^-A-4 16. Taper roller bearing ji 
1 7 . Intermediate gear | 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Intermediate Gear. 




MD998801 




Z201061 




MD998801 



2201053 



MD998801 



Z210022 




MD99881 2 



MD99881 3 



MD998817 



ZTFM0093 



DISASSEMBLY SERVICE POINTS 

^A^ TAPER ROLLER BEARING /1ST SPEED GEAR 
REMOVAL 

Caution 

• Do not reuse the bearing removed from the shaft. 

• Replace the inner and outer races of the taper roller 
bearing as a set. 



^►1ST-2ND SPEED SYNCHRONIZER HUB / 2ND 
SPEED GEAR REMOVAL 



<4C^> TAPER ROLLER BEARING REMOVAL 
Caution 

• Do not reuse the bearing removed from the shaft. 

• Replace the inner and outer races of the taper roller 
bearing as a set. 



REASSEMBLY SERVICE POINTS. ~* 
►A-^ TAPER ROLLER BEARING INSTALLATION I *"* 

Caution 

When installing the bearing, push the inner race only. 
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MANUAL TRANSAXLE OVERHAUL . ; 

<F5M31 , F5M33, W5M33> - Intermediate bear 
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Identification mark 




m 



Z210032 



►B^ SYNCHRONIZER RINGS FOR 1ST SPEED GEAR, 
2ND SPEED GEAR INSTALLATION . !V \ 

The 1st speed gear and 2nd speed gear of 'synchronizer 

rings have an identification mark. , vS 



Clutch housing side 




Identification mark Z210031 



Tooth missing here 




Synchronizer key 



Z1I0012 



Spring stepped 
portion 




Key 



Spring stepped 
portion 



ZTFM0245 



MD998812 




MD998818 



BTFM0094 



►C<4 1 ST-2ND SPEED SYNCHRONIZER HUB/ 
SYNCHRONIZER KEY /1ST-2ND 
SYNCHRONIZER SLEEVE INSTALLATION 

(1) Combine the 1st-2nd speed synchronizer hub and sleeve 
as illustrated. 



(2) The synchronizer sleeve has tooth missing at six portions. 
Assemble the hub to the sleeve in such a way that the 
center tooth T between two missing teeth will touch 
the synchronizer key. 



^>D<4 SYNCHRONIZER SPRING INSTALLATION 

When installing the synchronizer springs, be sure to position 
each spring with respect to the keys as illustrated. 



►E^ BEARING SLEEVE INSTALLATION 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Intermediate Gear 



TZZZZZZZ&r- md998812 



M0998818 




►F^ TAPER ROLLER BEARING INSTALLATION 

Caution 

When installing the bearing, push the. inner race only. 



► G^SNAP RING INSTALLATION 

Select and install the snap ring that gives standard 
intermediate gear bearing end play. 

Standard, value: 

Intermediate gear bearing end play: 

0.01-0.14 mm (.0004-.0055 in.) <F5M33, W5M33> 
0.01-0.11 mm (.0004-.0044 in.) <F5M31> 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Intermediate Gear 
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Splines 



Z201065 




201051 



Damage, wear 




Damage, breakage 




Synchronizer ring G ear 



2110009 



Scratches and wear 



Scratches and damage 




Scratches and wear 



ZTFM0273 



INSPECTION 
INTERMEDIATE GEAR 



22200200049 



(1) Check the outer surface of the intermediate gear where 
the needle bearing is mounted' for damage, abnormal 
wear and seizure [portion (A)]. 
(2) Check the splines for damage and wear. 



NEEDLE BEARING 

(1) Combine the needle bearing with the shaft or bearing' 
sleeve and gear and check that it rotates Smoothly without 
abnormal noise or play. 

(2) Check the needle bearing cage' for' deformation. 



SYNCHRONIZER RING 

(1) Check the clutch gear teeth for damage and breakage. 

(2) Check the internal surface for damage,, wear and broken 
threads. 



(3) Force the synchronizer rincj toward the clutch gear and 

check clearance "A". Replace if it is otit of specification. 

Limit: 0.5 mm (.020 in.) 



SYNCHRONIZER OUTER RING, INNER RING AND CONE 

(1) Check that there are no scratches of damage on the 
clutch gear teeth and cone surface. 

(2) Check that there are no scratches, wear or peeling on 
the paper lining surface. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Intermediate Gear 




(3) Install the outer ring, inner ring and cone, and press them 
onto the clutch gear. Check clearance "A", and replace 
if "A" is below the limit value. 

Limit: 0.5 mm (.020 in.) 

Caution 

Replace the outer ring, inner ring and cone, as a 



SYNCHRONIZER SLEEVE AND HUB 

(1) Combine the synchronizer sleeve and hub and check 
that they slide smoothly. 

(2) Check that the sleeve is free from damage at its inside 
front and rear ends. ' 

(3) Check for wear of the hub end surface (in contact With 
each speed gear). . , 

Caution 

Replace the synchronizer hub and sleeve as a set. 



SYNCHRONIZER KEY AND SPRING 

(1) Check for wear of the synchronizer key center protrusion. 

(2) Check the spring for weakness, deformation and break- 
age. 



SPEED GEARS 

(1) Check the bevel gear and clutch gear teeth for damage 
and wear. 

(2) Check the synchronizer cone for rough surface, damage 
and wear. 

(3) Check the gear bore and front arid rear ends for damage 
and wear. ,* 



TSB Revision 



MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Output Shaft <F5M31 , F5M33> 



22B-55 



OUTPUT SHAFT <F5M31, F5M33> 
DISASSEMBLY AND REASSEMBLY 




Z210028 



Disassembly steps 

^►►A^ 1. Taper roller bearing 
2. Output shaft 



22200220052 




MD998801 



2210025 



V///////7A — MD998812 




MD998818 



ZTFM0097 



DISASSEMBLY SERVICE POINT 
<4A>> TAPER ROLLER BEARINGS REMOVAL 
Caution 

• Do not reuse the bearings removed from the shaft. 

• Replace the inner and outer races of the taper roller 
bearing as a set. 



REASSEMBLY SERVICE POINT 

►A^ TAPER ROLLER BEARINGS INSTALLATION 

Caution 

When installing the bearing, push the inner race only. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31 , F5M33, W5M33> - Front Output Shaft <W5M33> 



FRONT OUTPUT SHAFT <W5M33> 

DISASSEMBLY AND REASSEMBLY 



22201150039 



Lubricate all internal 
parts with engine oil 
during reassembly. 




Disassembly steps 

-^A^ ►B-^ L Taper roller bearing 
-4A^- ►A-^ 2. Taper roller bearing 
3. Front output shaft 



^ Press 




MD998801 



Z2200076 




MD998812 

MD99881 3 

MD99881 8 
BTFM0099 



MD998824 




MD998812 



BTFM0100 



Z220007S 



DISASSEMBLY SERVICE POINT 
^A^ TAPER ROLLER BEARINGS REMOVAL 
Remove trie taper roller bearings using the special tool. 

ft- 9 

NOTE 

(1) Do not reuse the bearing removed' from the shaft." 

(2) Replace the inner and outer races of the taper roller 
bearing as a set 



REASSEMBLY SERVICE POINTS 

►A^ TAPER ROLLER BEARINGS INSTALLATION 

Install the taper roller bearing using the special roof. 

NOTE . ' ^yMi'i 

Apply the special tool to the inner race only when 'installing' 
the bearing. 



►B^ TAPER ROLLER BEARINGS INSTALLATION 
install the taper roller bearing using the fecial tool. 
NOTE 

Apply the special tool to the inner race only when installing 1 
the bearing. <- 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31 , FSM33, W5M33> - Differential 



DIFFERENTIAL _ 

DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

2. Btiflferential drive gear %. Pinion shaft' 

•^A^ ►C-^ 3. Ball bearing <W5M33> 8. Washer 

►B-^ 4 . Taper roller bearing <F5M31 , 9. Side gear 

F5M33> 10. Spacer, 

-^C^ ►A-^ 5. Lock pin 11. Differential case. 



Press 



Bearing 



MD998801 




DISASSEMBLY SERVICE POINTS 

<*A^ BALL BEARINGS REMOVAL 
Caution 

Do not reuse the bearing 'removed 'from the shaft. 



2201074 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33, W5M33> - Differential 



Pres 



MD998801 



Bearing 




Z16400t 



Lock pin 



Pinion shaft 




/ Differential 
v case 

V/S/S" Z160017 



Lock pin Differential case 




Pinion shaft 

Amount 
of protru- 
sion 

Installation 
direction 

Projection 

Lock pin end with at three places on 
larger chamfering pin outside Z1 60029 



MD998812- 
MD99881 9' 




Taper roller 
bearing 



ZTFM0040 



/ID99881 9 




MD998812 

Bearing 



ZTFM0008 



4!B^ TAPER ROLLER BEARING REMOVAL 
Caution 

• Do not reuse the bearing removed from the shaft. 

• Replace the inner and outer races of the taper roller 
bearing as a set. 



LOCK PIN REMOVAL 

Drive out the lock pin from the hole A using a punch. 



REASSEMBLY SERVICE POINTS 
►A^ LOCK PIN INSTALLATION 

Align the pinion shaft lock pin hole with the case lock pin 

hole and insert the lock pin. 

Caution 

1. Do not reuse the lock pin. 

2. The lock pin must not protrude more than 3 mm (.12 
in.). <F5M31,F5M33> 

3. The lock pin head must be sunk from the flange 

surface of the differential case. <W5M33> 

^>B<4 TAPER ROLLER BEARINGS INSTALLATION 
Caution 

When press-fitting the bearings, push the inner race only. 



►C^ BALL BEARINGS INSTALLATION 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Differential 



22B-59 





160030 




►D^ BOLTS JNSTALLATION \ 

(1) Apply the specified sealant to the bolt threads. 

Specified sealant: 

3M Stud Locking No.4170 or equivalent 



(2) Tighten to the specified torque while following the order 
given in the illustration. 



INSPECTION 22200260047 

ADJUSTMENT OF PINION BACKLASH 

Measure the backlash between the side gears and pinions. 
Adjust for same backlash of both side gears. 

Standard value: 0.025-0.150 mm (.00098 -.00591 in.) 

If backlash is out of specification, disassemble again and 
using correct spacer, reassemble and adjust. 
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MANUAL TRANSAXLE OVERHAUL 
22B-60 <F5M31, F5M33, W5M33> - Center Differential <W5M33> ^^^^ 

CENTER DIFFERENTIAL <W5M33> ummm 
DISASSEMBLY AND REASSEMBLY 




22250015 



Disassembly steps 

-^A^ ►D-^ 1 . Taper roller bearing 
►C^ 2. Bolt 

-^►►B-^ 3. Taper roller bearing 
4. Output gear 
►A^ 5. Spacer 

6. Side gear 

7. Pinion shaft 

8. Washer 

9. Pinion 

10. Side gear 
►A^ 11. Spacer 

12. Center differential case 
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MANUAL TRANSAXLE OVERHAUL, •• ' : " 

<F5M31,F5M33, W5M33>- Center Differential <W5M33> 




Z2210039 



MD998812- — 






MD998822 ->< 












( 0 




0] 


V\ 0 — 0 // 




0 








BTFM0125 



DISASSEMBLY SERVICE POINT 
^A^ TAPER ROLLER BEARINGS REMOVAL 

Remove-trie taper roller bearings 'using the special tool. 

NOTE ' 

(1) Do not reuse the bearing removed from the shaft. 

(2) Replace the inner and outer races "of the taper roller 
bearing as a set. 



REASSEMBLY SERVICE POINTS 

►A^SPACERS INSTALLATION 

(1) Install the spacer, side gear, pinion gear, washer and 
pinion shaft to the center differential case, i 

(2) Holding down the pinion shaft, select the spader of maxi- 
mum thickness that allows the pinion gear to turn lightly 
and install it to the shaft. 

(3) Install the side gear, spacer and output gear arid tighten 
the bolt to the specified torque. 

(4) Select the spacer of maximum thickness that allows the 
side gear to turn lightly and install it. 

(5) Check that both side gears turn lightly. 

Standard, yalue: 

Center differential side gear end play: 
0.05-0.25 mm (.0020-.0010 in.) 



►B^ TAPER ROLLER BEARINGS INSTALLATION 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Center Differential <W5M33> 




ZTFM0054 




2200085 




MD998812 
MD998822 



ATFMOQ36 



►C^BOLTS INSTALLATION 

(1) Apply the specified sealant to the bolt threads. 

Specified sealant: 

3M Stud Locking No.4170 or equivalent 



(2)- Tighten to the specified torque while following the order 
given in the illustration. 



►D<« TAPER ROLLER BEARINGS INSTALLATION 

NOTE - ' 

Apply the special tool to the inner race only when installing 

the bearing. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33,W5M33>- Shift Fork 



2213*63 



SHIFT FORK 

DISASSEMBLY AND REASSEMBLY 



' 2220031004S 



Lubricate all internal 
parts with engine oil 
during reassembly. 



8 5 




2210027 

wo- 



Disassembly steps 

1 . 3rd-4th speed shift fork 
2. 1st-2nd speed shift fork 

3. 3rd-4th speed shift rail 

4. 5th-reverse speed shift rail 



5. Interlock plunger 

6. 3rd-4th speed shift rail 

7. Reverse shift lug 



Interlock 
plunger 




Reverse shift lug 



3rd-4th speed shift rail 

2201088 



REASSEMBLY SERVICE POINT 
►A^ INTERLOCK PLUNGER INSTALLATION 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31,F5M33, W5M33>- Speedometer Gear 



SPEEDOMETER GEAR 

DISASSEMBLY AND REASSEMBLY 



2220034004B 



> f ■ 



r*™. Lubricate all internal 
' » parts with engine oil 
during reassembly. 





3 EI 



ATFM0580 



Disassembly steps 

1. e-clip 

►A-^ 2. Speedometer driven gear 
3-O-ring 

4. Sleeve 



REASSEMBLY SERVICE POINT 

M<4 SPEEDOMETER DRIVEN GEAR INSTALLATION 

Apply gear oil sparingly to the speedometer driven gear shaft 
and insert the shaft. 
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MANUAL TRANSAXLE OVERHAUL 
<F5M31, F5M33, W5M33> - Clutch Housing 



22B-65 



CLUTCH HOUSING 

DISASSEMBLY AND REASSEMBLY 



22200370054 





19 Nm 
14 ft.lbs. 



24 Nm 
18 ft.lbs 




Lubricate all internal 
parts with engine oil 
during reassembly. 



22100019 



Disassembly steps 

1. Bolt 

2. Select lever assembly 

3. Select lever shoe 

4. Interlock plate bolt 

5. Gasket 
^►►C^ 6. Lock pin 
^►►C^ 7. Spring pin 

8. Neutral return spring 

9. Stopper body 
10. Control finger 
1 1. Interlock plate 



12. Neutral return spring assembly 

13. Control shaft 

14. Control shaft boot 
p>B<4 15. Oil seal 

-4C^ ►A-^l 16. Needle bearing 
►A^ 17. Needle, bearing 

18. Clutch housing 

19. Pin 

20. Return spring 

21 . Stopper plate 

22. Spring pin 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Clutch Housing 




Z2200065 



, - . - t i 13-mm 
Extension bar socket wrench 




DISASSEMBLY SERVICE POINTS 
<*A*-LOCK PIN REMOVAL 31 , , 

Caution 

When removing the lock pin, turn the control lever to 
such position that the lock pin will not contact the clutch 
housing. 



<^E> SPRING PIN REMOVAL 
Caution 

When removing the spring pin, pull the control shaft in 
the direction illustrated so that the spring pin will not 
contact the clutch housing. 



NEEDLE BEARING REMOVAL 



■at 1 1 



Extension bar 



13-mm 

socket wrench I 




Z2200067 




Needle bearing 



Z201084 



REASSEMBLY SERVICE POINTS 
►A^ NEEDLE BEARING INSTALLATION 

(1) Install the needle bearing flush with the' surface A of 
the clutch housing using a socket wrench. 

(2) Install with the part type stamped side facing the surface 

A. "■■>• . *~ ii 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33. W5M33> - Clutch Housina 



22B«67 




■it!:.U 



►B^OIL SEAL INSTALLATION 



►C^ SPRING PIN / LOCK PIN INSTALLATION 

Caution 

• Do not reuse the spring pin and lock pin. 

• Install the spring pin In such a way its slit will be 
at right angle to the control shaft center. 



.1 * 

P. - 



TSB Revision 



~~ MANUAL TRANSAXLE OVERHAUL* 
22B-68 <F5M31, F5M33, W5M33> - Transfer <W5M33> 

TRANSFER <W5M33> 
DISASSEMBLY AND REASSEMBLY 





Z2210130 



Disassembly steps 

0 

1. Cover 
►C-^ 2. Cover gasket 

3. Extension housing assembly 

4. Transfer case sub assembly 

5. Spacer 

6. O-ring 

7. Transfer case adapter sub-assembly 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transfer <W5M33> 



225*69 




2210050 




Mating mark 





m y 


f ~? 

Mating mark ' 














1 




'} 


rnr 



2TFM0269 



Mating marks 




ZTFM0267 



REASSEMBLY SERVICE POINTS , 

BACKLASH ADJUSTMENT, " ' • \y : •' 

(1) Apply a light and uniform coat of machine blue or red 

lead to the driven bevel gear teeth (both sTdes) using. 



a brush. 



r 



it 



(2) install the spacer that has been used. 



. Wi.; 'i 



(3) Align the transfer case and drive bevel gear mating marks. 



I s 



(4) Align the transfer case adapter and drive bevel gear mating 
marks. 

(5) Assemble the transfer case and transfer case adapter 
and tighten to the specified torque. 



(6) With the mating marks" aligned as in step (3), confirm 
that the transfer case and Drive bevel gear mating marks 
are matched looking from the cover.' \ "* 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transfer <W5M33> 



MB991144 




(7) Turn the drive bevel gear shaft (one. forward turn, one 
reverse turn) using the special tool. 

NOTE. 

Do not turn the drive bevel gear shaft more than one 
turn in either direction as this will 'cause an unclear tooth 
contact pattern. 



(8) Check to see if the drive bevelgear tooth contact is normal. 
NOTE 

Refer to the TOOTH CONTACT ADJUSTMENT PROCE- 
DURES on page 22B-70 for the standard tooth contact. 



(9) Check to see if the drive bevel gear and driven bevel 
backlash is as specified. 

Standard value: Bevel gear set backlash 
0.08-0.13 mm (.0031 -.0051 in.) 



*>A<4 O-RING INSTALLATION' 
Caution 

Apply transmission oil to the Q-ring, before installation. 







►B^ EXTENSION HOUSING INSTALLATION 

Apply sealant to the adapter flange surface and install the 
extension housing. 

Specified sealant: 

Mitsubishi genuine Sealant Part No.MD997740 or 
equivalent 

NOTE 

Squeeze out sealant from the 'tube uniformly and 
continuously in adequate amount. 




pC^ I """^ Z2210131 




TSB 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transfer <W5M33> 




(both sides) 

ZTFM0246 




TFM0150 




TFM0151 




►C^ SEALANT APPLICATION TO COVER GASKET 

Specified sealant: 

3M ATD Part No.8660 or equivalent 



TOOTH CONTACT ADJUSTING PROCEDURES 

1. Standard tooth contact pattern 

A ,,,, Small end side 
B .... Drive side tooth face 

(Side on which force acts when running forward) 
C .... Big end side 
D .... Coast side tooth face 

(Side on which force acts when reversing) 



2. Tooth contact pattern, produced when drive bevel gear 
height is too large 

Cause 

The driven bevel is too close to the drive bevei gear. 



Remedy 

Use thicker bevel gear mount adjusting spacer to separate 
the driven bevel gear more from the drive bevel gear. 



3. Tooth contact pattern produced when driven bevel 
gear height is too small 

Cause 

The driven bevel, gear is too separated from the drive 
bevel gear. 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transfer <W5M33> 




Drive bevel gear 
mount adjusting 
spacer 



Drive bevel gear 
preload adjusting 




Driven - 
bevel 
gear 
mount 
adjusting 
spacer 



Driven 
bevel gear 
preload 
adjusting 
spacer 



22210129 



Remedy 

Use thinner driven bevel gear mount adjusting spacer, 
to briiig the driven bevel gear more closer to the drive 
bevel gear. 



NOTE 

(1) If correct tooth contact cannot be obtained even by 
change of the driven bevel gear mount adjusting 
spacer, increase or decrease; or decrease the drive 
bevel gear preload adjusting, spai^r, and -the drive 
bevel gear mount adjusting spacer as Scribed below 
and then adjust tiSbth contact again^ i * 

• When the driven 'bevel gear height is too small even 
if the thinnest driven bevel gear mount adjusting ■ 
spacer 0.13 mm (.0051 in.) is used: 

Replace the drive bevel gear mount adjusting spacer 
that is in use with one that is one rank thicker and 
replace the drive bevel preload adjusting spacer that 
is in use with one that is one. rank 'thinner. 

• When the driven bevel $£at hej^|i too large even * 
if the thickest driven bevel gear rhount adjusting '■ 
spacer 0.52 mm (.0205 in.) is used: _ 

Replace the drive, bevel gear mount adjustfhg spacer 
that is in use with one that is one rahl< thinner and ' 

replace the drive bevel gear preload adjusting spacer ; 



equal or close to the standard pattern is obtained. 

to the standard pattern by above adjustment, replace 
the drive bevel gear and driveft. bevel ^jear as a set 
tooth contact. '! *4 



<•„ A." 
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MANUAL TRANSAXLE OVERHAUL ™ ° ' kM 

<F5M31, F5M33, W5M33> - Extension Housing <W5M33> 



EXTENSION HOUSING <W5M33> 

DISASSEMBLY AND REASSEMBLY 




Disassembly steps / '.- j 

►B-^ 1. Air bleeder -j- ;> 

2. Dust seal guard & ' 7-, > 

M<4 3. Oii seal , 

4. Extention housing • '-j, 

REASSEMBLY SERVICE POINTS \ 
►A^ OIL SEAL INSTALLATION 

.s ft a? 





^B^ AIR BLEEDER INSTALLATION 

Install the air bleeder applying MlanVtolfie inserting portion. 

Specified sealant: p 

3M SUPER WEATHERSTRIP No.8001 or equivalent 
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mob MANUAL TRANSAXLE OVERHAUL 

ZZB-74 <F5M31, F5M33, W5M33> - Transfer Cage <W5M33> 

TRANSFER CASE <W5M33> ^ mimm 

DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

1. Transfer cover 
►<H 2. O-ring 

3. Spacer 

4. Outer race 

5. Drive bevel gear assembly 

6. Outer race 
►B<^ 7. Spacer 
M< 6. Oil seal 

9. Transfer case 
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MANUAL TRANSAXLE OVERHAUL,. 

<F5M31, F5M33, W5M33> - Transfer Case" «cW5M33> 



•MB990938 
• MD998833 




i BTFM0328 



MB990326 
MB991144 




REASSEMBLY SERVICE POINTS 
►A^ OIL SEAL, INSTALLATION , 



►B^ SPACER SELECTION 

(1) Use the existing spacer to assemble the transfer case. 

(2) Using the special tool, check that the bever gear rotating 
drive torque is within the standard value. 

Standard value: 1.7-2.5 Nm (1.23-1.81 fUbs.) 

(3) If the rotating drive torque is outside of the standard value, 
adjust using adjusting spacers. 

NOTE 

For adjustment, use two spacers of which thickness is 
as close as possible to each other. 

►C^ O-RING INSTALLATION 

Caution "., r ; ■ »« t 

Apply transmission oil to the O-ririg before installation. 
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ood -re MANUAL TRANSAXLE OVERHAUL 

ZZb-7b <F5M31 , F5M33, W5M33> - Transfer Case Adapter <W5M33> 

TRANSFER CASE ADAPTER <W5M33> 22200490033 
DISASSEMBLY AND REASSEMBLY 




22210133 



Disassembly steps 

^►►C^ 1. Lock nut 5. Collar 

2. Driven bevel gear assembly 6. Outer race 

►B-^ 3. Taper roller bearing 7. Outer race 

►A-^ 4. Spacer 6. Transfer case assembly 




DISASSEMBLY SERVICE POINTS 
<*A^ LOCK NUT REMOVAL 

(1) Unlock the lock nut. (Straighten the bent nut.) 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Transfer Case Adapter <W5M33> 



22B-77 



MD998834 




/,/ ^ =? " ; ZTFM0355 





MD99881 2 



■MD998814 



MD998822 
BTFM01O3 



MD998834 




ZTFM0356 




(2) Holding the .driven bevel gear, in a vise alid 
special tool, remove the lock nut. 



REASSEMBLY SERVICE POINTS 
►A^ SPACER SELECTION 

(1) Use the existing spacer to assemble the transfer case 
adapter. 

(2) Using the special tool, check that the bevel gear rotating 
drive torque is within standard value. 

Standard value: 1.0-1.7 Nm (0.72-1.23 ft.lbs.) 

(3) If the rotating drive torque is outside of the standard value, 
adjust using adjusting spacers. 

►B^ TAPER ROLLER BEARING INSTALLATION 



►C^ LOCK NUT INSTALLATION 

(1) Holding the driven bevel gear in a vise and using the 
special tool, tighten the lock nut to the specified torque.' 



(2) Caulk the lock nut at two positions. 
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MANUAL TRANSAXLE OVERHAUL 

<PSM31, F5M33, W5M33> - Drive Bevel Gear <W5M33> 




.-^ Lubricate all internal 
' parts with engine oil 
j during reassembly. 

' 22210142 



Disassembly steps 

^A^- ►B-^ 1. Taper roller bearing 
-^A^ ►B^ 2. Taper roller bearing 
•4B^~ ►A-^ 3. Drive bevel gear 

4. Drive bevel gear shaft 




MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Drive Bevel Gear <W5M33> 



22Bt79 




Z2210087 



^B^ DRIVE BEVEL GEAR REMOVAL 



: r ■ 



Mating mark 



Mating mark 




ZTFM0270 



REASSEMBLY SERVICE POINTS 

►A<« TRANSFER DRIVE BEVEL GEAR INSTALLATION 

Install the drive bevel gear and drive bevel gear shaft with 
the mating marks aligned. 



MD998812 




MD998812 



MD998827 



BTFA0301 




MD998818 



*>B<4 TAPER ROLLER BEARING INSTALLATION 



v J 




BTFA0302 
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MANUAL TRANSAXLE OVERHAUL 

<F5M31, F5M33, W5M33> - Driven Bevel Gear <W5M33> 



DRIVEN BEVEL GEAR <W5M33> 
DISASSEMBLY AND REASSEMBLY 




rsa. Lubricate all internal 
' *•* parts with engine oil 
during reassembly. 



Disassembly steps 

1 . Driven bevel gear 
-^A^- ►A-^ 2. Taper roller bearing 



Z2210143 



MD998801 



MD99881 3 



MD998825 




Z2210144 



-MD998812 



MD998814 



DISASSEMBLY SERVICE POINT 
^A^ TAPER ROLLER BEARING REMOVAL 



REASSEMBLY SERVICE POINT 

►A<4 TAPER ROLLER BEARING INSTALLATION 
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MANUAL 
TRANSAXLE 
OVERHAUL 

<F5MC1> 

CONTENTS 22219000016 



CASE DISASSEMBLY 8 

CASE REASSEMBLY 31 

DIFFERENTIAL BEARING PRELOAD 
ADJUSTMENT 35 

DIFFERENTIAL' OVERHAUL 17 

GEAR CASE OVERHAUL 22 

GENERAL INFORMATION 2 

GENERAL SPECIFICATIONS 4 

INPUT SHAFT DISASSEMBLY 13 

INPUT SHAFT REASSEMBLY 28 



OUTPUT GEAR DISASSEMBLY 16 

SEALANTS 4 

SERVICE SPECIFICATIONS 4 

SHIFTER RAILS OVERHAUL 22 

SPECIAL TOOLS 5 

SPECIFICATIONS 4 

SYNCHRONIZER OVERHAUL 20 

TORQUE SPECIFICATIONS 4 



TRANSAXLE CLEANING AND CHECK . . 16 



22C-2 MANUAL TRANSAXLE <F5MC1>- General Information 

GENERAL INFORMATION 22210010018 

The F5MC1 transaxle internal components can only viced as a unit, no, disassembly and reassembly 
be serviced by separating the gear case from the is possible. Damage to the transaxle may results, 
bellhousing case. The transaxle output shaft is ser- 
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MANUAL TRANSAXLE <F5MC1>- General Information 



22C-3 



SECTIONAL VIEW 

4th speed gear 3rd synchronizer 

5th speed gear \ 
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MANUAL TRANSAXLE <F5MC1>- Specifications 



SPECIFICATIONS 

GENERAL SPECIFICATIONS 



22210020028 



Items 


Specifications 


Model 


F5MC1-1 -QPAF 


F5MC1-1 -QQAF 


Applicable engine 


420A 


420A 


Type 


5-speed floor shift 


5-speed floor shift 


Gear ratio 


1st 


3.54 


3.54 


2nd 


2.13 


2.13 


3rd 


1.36 


1.36 


4th 


1.03 


1.03 


5th 


0.81 


0.81 


Reverse 


3.94 3 


.94 , 


Final gear ratio 


3.55 


3.55 


Speedometer gear ratio (driven/drive) 


28/36 


29/36 



SERVICE SPECIFICATIONS 



22210030014 



Items 


Specifications 


Differential side gear end play mm (in.) 


0.25-0.33 (.0098-.0130) ; 


Differential case preload mm (in.) 


0.18 (.0071) 



TORQUE SPECIFICATIONS 



22210040017 



Items 


Nm 


ft.lbs. 


Back-up light switch 


24 


18 


Differential ri@§ar D olt 


81 


60 


End cover bolt 


29 


21 


Output bearing race retaining strap 


11 


9.6 


Reverse idlgffarbolt 


26 


19 


Reverse fork bracket bolt 


11 


9.6 


Shift cable bracket-transaxle 


28 


20 


Transaxle case - clutch housing bolt 


29 


21 


SEALANTS 




22210050010 



Items 



Specified sealant 



Quantity 



End cover and bolts 


Loctite 18718 or equivalent 


As required 


Clutch housing to transaxle case 


Loctite 51817 or equivalent 


As required 


Clutch housing to transaxle case bolts 


Loctite 51817 or equivalent 


As required 
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SPECIAL TOOLS 



Tool 


Tool ni imhpr and namp 


Supersession 


Application 








MB990927 

Installer adapter 




Removal of input. sh4ft f bearing 

and sleeve. \ ■"> 






MB990933 

Installer adapter 




Installation of output bjeaiing race 
and differential bearing race. 




MB990938 

Installer bar 


MB990938-01 


Use with MB990926; MB990933. 

m 

i 










MB995023 

Bearing remover & 
installer 


3785-1 


Installation and removafiof input 
shaft bearing, outputfehaft bear- 
ing. | .> 

'■i 








MB995024 

Bearing remover & 
installer 


5785-2 




*> 


MB995025 

Bearing remover & 
installer 


3785-3 






MB995028 

Puller press 


>293 


Removal of differerrtia>^ring. 








VIB995029 

Puller blocks adapter 


J-293-45 

i 




MB995030 

Dial indicator set 


J-3339 


Adjustment of differential side 
gear. * ■' ' r /f- 
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Tool 


Tool number and name 


Supersession 


Application * 




MB995031 

Pi \\\r\r c di 


C-3752 


Removal of shifter rail bushing, 
sniner crossover uusning, sninei 
selector shaft. 




MB995033 

CaqI inctollar 
Ocdl IllbldMcl 


C-4680-1 


Installation of input shaft bearing 
ana sieeve. 

< 




MB995038 

L/lllcl t?l III dl Ucdl II iy 

torque tool 


C-4995 


Checking of different/al bearing 
ena piay, airierentiai ueanng lum- 
ing torque. 

* * 




MB995039 

Muapier 


C-4996 


Removal of differential bearing. 

Anil 1 4" /~\ f'l "f /">T rJlTTAr'Ant 1 O 1"* 1 /""*J /~\ 

Adjustment ot QiTierennai siue 
gear end play. 




MB995040 

Bushing remover 


6786 


Removal of shifter rail bushing, 
shifter selector shaft. 




MB995048 

uup remover 


L-4518-1 


Removal of diffeiential bearing 
race. 




MB995052 

Bearing race remover 


6787 


Removal of output bearing race. 

r. ■) 




MB995056 

□earing remover & 
installer 


6768 


Removal of input shaft bearing 

onH ni itni it oho ft hoonnpi 
dllU UUipUl blldll Ucdllliy. 




MB995058 

Bearing insianer 


C-4992-1 


Installation of input shaft bearing, 
output ueanng. 

V., *>* 
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22C-7 



Tool 


Tool number and name 


Supersession 


Application 




MD998343 
Adapter 


MD998343-01 


Installation of shifter rail bushing, 
shifter selector shaft. 




MD998801 
Bearing remover 


MD998348-01 


Installation arid removal of eacr 
bearing, synchronizer. j 


^ — \ 


MD998812 

Installer cap 


General service tool 


Use with MD998812, 
M0998821. . 




MD998813 

Installer - 100 


General service tool 


UsewithMD998812, '-*' 
MD998821. , 




M0998821 
Installer adapter (44) 




Installation of 3-4 speed syn- 
chronizer, 5 speed synchronizer 
and differential bearing cone. 




MD998826 
Installer adapter (54) 




Installation of axle shaft oil seal. 



,; ,1 . If 
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Case 
bolts 



CMT0026 




Gear case 
half 



Bell housing 
half 



CMT0027 



CASE DISASSEMBLY 



22210070016 



(1) Place transaxle on bench. kl< 

(2) Remove shift levers. Remove transaxle case half bolts.' 



(3) Place two screwdrivers in the slots provided in the case 
halves near the dowels. Separate the case halves.' 




Case 
Pry halves 

slot CMT0028 



Bell housing Differential ( 4 ) Remove beN housing case half, from gear case half. 




Input 
shaft 



(5) Remove output shaft roller bearing from output shaft. 

(6) Remove differential assembly. 
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Reverse 
idler shaft 




Case 



Reverse 
idler shaft 
bolt 

CMT003I 



Input shaft 

Case 




Reverse 
idler gear 



Reverse idler 
gear shaft 



CMT0032 




Reverse fork 
bracket 



CMT0033 



Reverse 
fork bracket 




Reverse 
cam 
blockout 
assembly 

/. 

Shift blocker 
assembly 



™ CMT0034 



Shift 

blocker 
assembly 




Snap ring 
Dliers 



Selector .shaft 

spacer (Plastic) 

CMT0O35 



(7) Remove reverse idler shaft bolt.. 



Remove reverse idler gear. 



(8) Remove two screws retaining reverse fork bracket. 



Remove reverse fork bracket and reverse cam blockout 

assembly. 



(9) Using snap ring pliers, remove selector shaft spacer. 
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Shift 
blocker 
assembly 

Selector 
shaft 




CMT0036 



Transaxle 
case 




End cover 



CMT0037 



End cover 




Case 



CMT0038 




Snap rings 



CMT0O39 



MB995023 

.MB995024, 




MB995025 



CMT0118 



(10)Pull the selector shaft shift pin out of , the slot in the blocker, 
assembly. Turn selector shaft up and out of the Way. 



(11) Remove transaxle end cover. 



(12)Remove two snap rings retaining the output shaft and' 
the input shaft to the bearing. m ; 



(13)Using bench fixture and shims provided (MB995023, 
MB995024,MB995025),turn transaxle over., Install trans- 
axle onto bench fixture. Verify shim spacers are in position 
on bench fixture. Install transaxle into sHop -i ~ 
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MB995056 




lfcMT0119 



Bearing 
fixture i-l= 



Bench 
fixture 




Press ram 



Transaxle 
case 



CMT0096 



Transaxle 
case 



MB995025 




CMT0121 



Shift 

blocker 
assembly. | 

CMT0122 



(14)lnstaH bearing fixture (MB995056) onto transaxle end 

bearings. Verify tool is property aligned to input ai d output 

shaft. - ; 

Caution ^ 
The oil dams in the input and output shaft can be 
damaged while pressing on the shafts if the bearing 
fixture is not properly used. 



(15) lnstall transaxle gear case and bench fixture onto shop 
press. Press output and input shaft assemblies out of 
'Case. ^ 

(16) Remove transaxle from press. 



(17)Carefully remove transaxle case from the shaft assemblies 
and bench fixture. 



(18)Make sure the oil feed trough to end bearings is not 
damaged. 



(19)Remove the shift blocker assembly from the bench fixture. 
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MB995025 




1-2 shift fork 



CMT0123 



(2Q)Remove the 1-2 shift fork from the output shaft. 





Input and / 




^L£&r output / 


MB995025 } 


Trw shafts j» 










T~~"T 'CMT0124 



(21) Remove input and output shaft assemblies from bench 
fixture. 

Caution 

The output shaft assembly is serviced as an assembly. 
Do not try to repair any component on 'the output 
shaft. If the 1/2 synchronizer or gear fails, it is neces- 
sary to replace the complete output shaft assembly. 



JVf'M T't " ... 1 •' 
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Input 
shaft 



Stop ring 



5th speed aear 
Sleeve \ stop ring 




3rd speed 
gear 



Sleeve 
4th speed 
Stop ring gear 

CMT0043 



INPUT SHAFT DISASSEMBLY 222100.0019 

Before disassembly of the input shaft, it is necessary to check 
the synchronizer stop ring gap. Use a feeler gauge fo measure 
the gaps between the stop rings and the speed gears. 
The correct gaps are listed below:, , 

1st 1.04-1.72 mm (.0409 -.0677 in.) 
2nd 0.94-1.72 m m (.0370-.t>677 in.) 
3rd 1.37-1.93 mm (.0539 -.0760 in.) 
4th 1.41-1.97 mm (.0555-.0776 in.) 
5th 1.37-1.93 mm (.0539-.0760 in.) 

If a stop ring gap does not fall within, the specif ications it 
must be insepcted for wear and replaced. If the 1st or 2nd 
synchronizer stop ring is worn beyond specifications, the com- 
plete output shaft assembly must be replaced. 
The input shaft incorporates the 3rd, 4th, and 5th speed, 
gears and synchronizers on the assembly.. 




(1) Install MD998801 behind 5th speed gear. Remove snap 
ring at 5th synchronizer hub on input shaft, 



(2) Remove synchronizer and gear using shop press. 



(3) Remove caged needle bearing. 
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(6) Remove split thrust washer separation pin. 



Input shaft 




4th gear 



CMT0049 



(7) Remove 4th gear. 



Input shaft 




Caged needle 
bearing 



CMTOO50 



(8) Remove 4th gear caged needle bearing. Check the caged 
needle bearing for a broken retention spring. 
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Snap ring 
pliers 




Synchro, 
snap ring 



Synchronizer 
assembly 



CMT0051 



(9) Remove blocking ring/ Remove 3/4 'syifKHronkaf'H^ re* 
taining snap ring. ' " "' 

■ .. iVa~- t'Hz*i . 



5g ■ ISvtf. 



(10)lnstall input shaft in shop press. Using MD998801 to 
remove 3/4 synchronizer and 3rd gear. 





Input shaft 



3rdg$ar caged 
needle bearing 



CMT0053 



(11) Remove 3rd gear caged needle bearing. Check the caged 
needle bearing for a broken retention spring. 

(12) lnspect the input shaft for worn or damaged bearing races 
or chipped gear teeth. Replace as necessary. 
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Output Gear Disassembly/ 
MANUAL TRANSAXLE <F5MC1 > - Transaxle Cleaning and Check 



1st gear 



Sleeve 



Stop ring 



Output 
shaft 




Reverse gear 



CMT0054 



OUTPUT GEAR DISASSEMBLY 



22210090012 



Caution 

The output shaft assembly is serviced as an assembly. 
Do not try to repair any component on the output shaft, 
If the 1/2 synchronizer or gear fpttp mfa necessary to 
replace the complete output shaft assembly- 

It is necessary to check the synchronizer stop ring gap. Use 
a feeler gauge to measure the gaps between the stop rings 
and the speed gears. 
The correct gaps are listed below: 

1st 1.04-1.72 m m (.0409-.0677 In.) 
2nd 0.94-1 .72 mm (.0370-.0677 in.) 
3rd 1.37-1.93 mm (.0539-.0760 »t) 
4th 1.41-1.97 mm (.0555-.0776 5 in.) 
5th 1.37-1.93 mm (.0539-.0760 in.) 

If a stop ring gap does not fall within: the specifications it 
must be inspected for wear and replaced., if the 1st and 2nd 
synchronizer stop ring is worn beyond specifications, the com- 
plete output shaft assembly must be replaced . 
The output shaft incorporates the Island ,2nd* gears and ; 
synchronizers on the assembly. 



ri <> 



TRANSAXLE CLEANING AND CHECK 

22210100012 

Clean the gears, bearings, shafts, synchronizers, thrust wash- 
ers, oil feeder, shifter mechanism, gear case, and bellhousing 
with solvent. Dry all parts except the bearings with compressed 
air. Allow the bearings to either air dry or wipe them dry 
with clean shop towels. 

Inspect the gears, bearings, shafts and thrust washers. 
Replace the bearings and cups if the rollers are worn, chipped, 
cracked, flat spotted or brinnelled, or if the bearing cage 
is damaged or distorted. Replace the thrust washers if cracked, 
chipped, or worn. Replace the gears if the teeth are chipped, 
cracked, or wore thin. Inspect the synchronizers. Replace 
the sleeve if worn or damaged in any way. Replace the stop 
rings if the friction material is burned, flaking off, or worn. 
Check the condition of the synchronizer keys and springs. 
Replace these parts if worn, cracked, or distorted. 
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MANUAL TRANSAXLE <F5MC1 > - Differential QyprhaijA 



mm 



MB995028 



MB995029 
(use 4 pieces) 




MB995039 



Differential 
bearing cone 



Speedometer 
drive gear 



MB995039 

Differential 
assembly 



CMT01 25 




MB995028 



MB995029 
(use 4 pieces) 

Differential 
assembly 

CMTO057 



Bearing 




Ring gear bolts 



Ring gear 

CMT0059 



DIFFERENTIAL OVERHAUL . . 

DISASSEMBLY 1 

(1) Remove differential bearing cone., - 

« - »:- . 0QH 



(2) Remove, ring aear bolts and ring gear. . 

(3) Pry the speedometer drive gear off of the differential <*as0 
using a flat blade pry- tool. ■ 

NOTE 1,. ' ' ... 

The speedometer drive gear must be fempve ftom the 

differential case in order to service the i difftfrtmfial gears, 




Side gear 



&W7/A 



Pinion shaft 



Ring gear 
CMT0060 




Differential 
assembly 



CMT0126 



(4) Remove pinion shaft solid pin. 



(5J Remove pinion shaft. 
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MANUAL TRANSAXLE <F5MC1> - Differential Overhaul 



Differential 
assembly 



Side gear (2) 



Pinion 
gear 
thrust 
washer 
(2) 




Ring gear 



CMT0127 



Side gear (2) (g>L-_ Side gear thrust 
^ y ^—>' washer (2) (select 
thickness) 

Solid pin 




Pinion gear (2) 



Pinion gear 

thrust washer 



Pinion shaft 

CMT0063 



Pinion shaft 




Differential 1 
assembly 



CMT0126 



Speedometer 
drive .gear 



Differential 



Bearing 



Side gear 




Ring gear 
CMTO060 



MB995039 



MB995030 




Move side 
gear up 
and down 



Differential 
assembly 

CMT0064 



(6) ; Rotate side gears to opening in differential. 

(7) Remove pinion gears, side gears' arid thrust washers 
"by rotating side gears to opening in case. 



REASSEMBLY 

(1) Assemble the differential side gears, pinion gears and 
pinion gears with the pinion gears washers. 



(2) Install pinion shaft. 



(3) Stake pinion shaft solid pin with a suitable chisel. 



(4) Rotate the assembly two full revolutions both clockwise! 
and counterclockwise.' 

(5) Set up dial indicator as shown and record end play. 

(6) Rotate side gear 90 degrees and record another end 
P'ay- 

(7) Again, rotate side gear 90 degrees and record a final: 
end play. 
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(6) Using the smallest end play record, shim that side gear 
to within 0.25 mm (.001 in.) to 0.33 mm (.013 in.). 

(9) The other side gear should be checked using the same 
procedure. 

NOTE 

Side gear end play must be within 0.25 mm (.001 in.) 
to 0.33 mm (.013 in.). Five select thrust washers are 
available: 

0.69 mm (.027 in.), 0.61 mm (.032 in.), 0.94 mm (.037 
in.), 1.07 mm (.042 in.) and 1.19 mm (.047 in.) 



(10) After the end play is measured and adjusted, replace 
speedometer drive gear with a new one. 

(11) Install drive gear lip downward. 
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SYNCHRONIZER OVERHAUL ^ m30ttn 

DISASSEMBLY 

Place synchronizer in a clean shop,, towel and Wrap. Press 
on inner hub. Carefully open up shop, towel and remove 
springs, balls, keys, hub, and sleeve. 



CLEAN 22210140014 

Do not attempt to clean the blocking rings in solvent. The 
friction material will become contaminated. Place synchronizer 
components in a suitable holder and clean with solvent. Then 
let them air, dry. 
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ASSEMBLY 22210160010 




(1) Position synchronizer hub onto a suitable holding fixture 
(input shaft). The synchronizer hubs are directional. The 
hubs must be installed with the U facing upward. 

(2) Install springs into hub slot 

(3) Insert key into hub and spring. 



CMT0066 



Input shaft 



Hub 




CMTO067 



Sleeve 



Input shaft 




CMT0O68 



Clutch 



Snap 




Spring Ball ofo) 



/ 

CMT0069 



(4) Apply petroleum jelly to the hole in the key. Insert balls 
into each key. 



(5) Slide sleeve over the hub and depress balls as you careful- 
ly slip the sleeve into position. 



(6) Line up stop ring tang over the keys in the hub. Install' 
stop rings. Center the keys and balls by pushing on both 
stop rings. 



INSPECT 22210150017 

Proper inspections of components involved: 
Teeth, for wear, scuffed, nicked, burred or broken teeth keys, ' 
for wear or distortion. « ■.<■■ 

Balls and springs, for distortion, cracks or wear' : 
If any of these conditions exists in these components, replace 
as necessary. - 
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22C-22 MANUAL TRANSAXLE <F5MC1>- Gear Case Overhaul 

SHIFTER RAILS OVERHAUL 



22210170013 



(1) Disassemble the transaxle case using the procedures' 
provided in this group. 

(2) Remove shifter rails from the geartrain. 

(3) To service the 5/R shift rail, remove the C-plip retaining 
the reverse shift lever arm. Remove the 5th "shift fork 
roll pin and remove the 5th shift fork. ' 

Remove the shift lug roll pin and remove the shift lug.' 
Replace parts as necessary. 

(4) To service the 3/4 shift rail, remove the roll pin retaining' 
the 3/4 shift fork. Remove the shift fork.,, Remove the 
shift lug roll pin and remove shift lug. Replace parts as, 
necessary. 

(5) To service the 1/2 shift rail, remove the roll pin retaining, 
the 1/2 shift fork. Remove the shift fork and replace parts 
as necessary. ,. ■ 

GEAR CASE OVERHAUL 22210180016 

The sealant used to seal the transaxle case halves is Loctite 

51817 or equivalent. The sealant used for the bearing end 

plate cover is Loctite 18718 or equivalent. 

The components that are left in the gear cases when the 

gear train is pulled out are the: 

Axle shaft seals 

Output bearing race and retainer 
Input bearing and sleeve 
Differential bearing cones 
Shifter rail bushings 
Shifter shafts 
Shifter shaft seals 
Shifter shaft bushings 
Rear bearing oil feed trough 




CMT0070 



MD998812 
MD998826 




AXLE SHAFT SEALS 22210200019 
REMOVAL 

(1) Insert a flat blade pry tool at outer edge of axle shaft 
seal. ' ' 

(2) Tap on the pry tool with a small hammer and remove 
axle shaft seal. ,V 



INSTALLATION 22210210012 

(1) Clean axle shaft seal bore of any excess sealant. 

(2) Align axle shaft seal with axle shaft seal bore. 

(3) Install axle seal on tool MD998812.MD998826 and insert 
into axle shaft seal bore. 

(4) Tap seal into position. 
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22C-23 



, w ■>■ Input 

\\ Y bearii 




GMT0071 



Bearing 
retainer 



>: v. 
Input shaft 
bearing 




Output shaft 
. . bearing 



CMT0072 



MB995031 



MB995052 




Output shaft 
bearing race 



CMT0013 



OUTPUT BEARING 22210*0018 

REMOVAL 

(1) Note the position of the output shaft bearing. 
The bearing is not identical end to end."" 
Remove caged roller bearing from output bearing "race. 



(2) Remove screws at output bearing retainer strap. 



(3) Install tool MB995031 , MB995052. Tighten tool to output 
bearing race. 
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MB990938 

^ \VJ \ 

' MB990932 




INSTALLATION 22210240011 

(1) Line up output bearing race to race bore. 

(2) Insert tool MB990933, MB990&38 into outout bearing 
race. Tap race into bore. Position bearing retaining stlap. 
Tighten bolts to' 11 Nm (9.6 ft.lbs.). 



Differential Output 
bearing bearing 



Input 
bearing 




Bearing retainer 



CMT0128 




MB995033 




Input bearing 
and sleeve 



CMT0074 



Sleeve and bearing 
assembly 




CMT0075 



INPUT BEARING AND SLEEVE 22310250014 

The input bearing is a one-piece bearing and sleeve unit. 
The sleeve is the slide point for the clutch release bearing 
and lever. , f 



REMOVAL 22210260017, 

(1) Install tool MB990927, MB990938 over input bearing on. 
the gear case side of the transaxle clutch housing. 

(2) Tap the input bearing out of the housing.' 



22210270010 



INSTALLATION 

(1) Apply coating of Loctite sealant o^^c^^6\^^(^x^ 
Position sleeve and bearing assembly, input bearing 
bore. ; „ ' "' ^ if-..' 

(2) Install tool MB995033 over input bearing/ , . 



(3) Using the spacer tool and shop press, install input bearing 
into bore until it is fully seated. 



TSB Revision 



MANUAL TRANSAXLE <F5MC1 >- Gear Case Overhaul *SK>46 




DIFFERENTIAL BEARING CUPS 22210290016 

REMOVAL 

(1) Install MB995048 into the differential bearing cup. 



(2) Install the tool cup over the tool. 

(3) Tighten the tool until the race is removed from the case. 



INSTALLATION 22210300016 

(1) Position the bearing cup into the case. 

(2) Install the bearing cup onto MB990933. 

(3) Using MB990933, MB990938 driver, install ' differential 
bearing cup into the transaxle case. 



MB995040 



bearing 



MB995031 
Shifter rail 




CMT0078 



SHIFTER RAIL BUSHINGS 22210320012 
REMOVAL 

(1) Thread tool MB995040 into shifter rail bushing. 

(2) Install MB995031 onto tool. 

(3) Remove bushing using slide hammer and tool assembly. 



INSTALLATION 22210330015 

(1) Line up replacement bushing in bore. 

(2) Using tool MD998343, tap bushing into bore until flush 
with the chamfer in the case. 
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SHIFTER SHAFT SEALS 22210340018 

It is not necessary to remove the shifter shafts from the trans- 
axle to service the shifter shaft seals. 

REMOVAL 22210350011 

(1) Using a pick tool, pry up oh the shifter shaft seal and 
remove seal from bore. 

INSTALLATION 22210360014 

(1) Position new shifter shaft seal in bore. 

(2) Install shifter shaft seal into bore using an appropriate 
size deep well socket. 

SHIFTER SELECTOR SHAFT 22210330010 
REMOVAL 

(1) With the transaxle disassembled, remove the selector 
shaft by pushing on the shaft from the outside and pulling 
shaft out from the inside. 

Reverse removal procedure to install selector shaft. ' 




SHIFTER CROSSOVER SHAFT 22210400013 
REMOVAL 

(1) With the transaxle disassembled, remove the crossover 
shaft seal. 

(2) Using snap ring pliers, remove the snap ring at the cross- 
over shaft bore. 

(3) Push the crossover shaft in the case and remove the 
crossover assembly. 



Reverse removal procedure to install crossover shaft. 
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MB995031 



MB995040 



Shift shaft 
bushing 



CMT0079 



Deep well 
socket 



Shifter shaft 
bushing 




CMT0080 



MB995031 



Shifter shaft 
bushing 




CMT0081 



SHIFTER SELECTOR SHAFT BUSHING 22210420019 
REMOVAL 

(1) Thread MB995040 into bushing. 

(2) Install MB995031 onto tool and remove bushing using 
slide hammer. 



INSTALLATION 22210430012 

(1) Position replacement bushing over selector shaft bore. 

(2) Using an appropriate size deep well socket, install bushing 
in selector shaft bore. 



SHIFTER CROSSOVER SHAFT BUSHING 

22210520016 

REMOVAL 

(1) Install MB995031 through the crossover bushing. 

(2) Thread nut and washer onto MB995031. 

(3) Using the MB995031, remove the crossover shaft bush- 
ing. 



INSTALLATION 22210530019 

(1 ) Position the replacement crossover shaft bushing over 

the crossover shaft bushing bore. 
(2) Using an appropriate size deep well socket, install the 

crossover shaft bushing into the bushing bore. 




REAR BEARING OIL FEED TROUGH 2221045001a 
REMOVAL 

The bearing oil feed trough is retained in the case by a pin 
that is molded into the case and clips that are part of the 
trough. 

(1) Using light plier pressure, squeeze the clips together at 
the rear of the trough. 

(2) Slide the trough over the retaining' pin that locates the 
trough in the case. 

Reverse removal procedure to install oil feed trough. 
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22C-28 MANUAL TRANSAXLE <F5MC1>- Input Shaft Reassembly 



MD998801 



Snap ring 
pliers 



Input shaft 



input shaft 



MD998812 

MD998813 
MD998821 





Input shaft 



3rd gear caged 
needle bearing 



CMT0053 



INPUT SHAFT REASSEMBLY 



22210460011 




Synchro, 
snap ring 



Synchronizer 
assembly 



CMTOQ51 




Caged needle 
bearing 



Blocking 
ring 



CMT0050 




4th gear 



CMT0049 



The snap rings that are used oh the input shaft are available 
in select fit sizes. Use the thicknest snapping that will fit 
in each 'snap ring groove. 

(1) Place input shaft into shop press. 

(2) Install 3rd gear caged needle bearing on input shaft. 



(3) Install 3rd gear and 3/4 synchronizer onto input shaft. 
Install MD998812,MD99881 3, MD998821 over input shaft 
and press on synchronizer hub and 3rd gear. The synchro- 
nizer hub has the letter "U" stamped on the top face 
of the hub. 

This designates that the hub must be installed with the 
"U" facing upward. 



(4) Install 3/4 synchronizer snap ring into slot,pn input shaft. 



(5) Install blocking ring into 3/4 synchronizer. Install 4th gear 
caged needle bearing. 



(6) Install 4th gear onto input shaft. 
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Thrust washer 



CMT0097 



(9) Install split thrust washer retaining ring. 



Input shaft 



Caged 
needle 
bearing 




(10)lnstall 5th gear caged needle bearing. 



(11) Using MD998812, MD998821, install 5th speed gear and 
synchronizer. The 5th gear synchronizer hub has the letter 
"S" stamped on the top face of the hub. This designates 
that hub must be installed with the "S" facing upward. 
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MANUAL TRANSAXLE <F5MC1 > - Case Reassembly 22C-31 



Gear 
train 



MB995025 




CMT0130 



CASE REASSEMBLY 



22210470014 



The sealant used to seal the transaxle case halves is Loctite 
51617 or equivalent. 

The sealant used for the bearing end plate cover is Loctite 
18718 or equivalent. 

(1) Verify bench fixture shims are removed from bench fixture. 
Install output and input gear into pallet fixture (MB995025). 



MB995025 




CMT0123 




(2) Install shift rails and forks, into bench fixture. 



(3) Install shift blocker assembly into bench fixture. 



Shift 

blocker 

assembly 



CMT0122 





Friction 
cone lugs 



CMT0093 



(5) Line up reverse brake friction cone lug to the slots in 
the gear case. Verify reverse brake' shim is in position. 
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22C-32 MANUAL TRANSAXLE <F5MC1> - Case Reassembly 



Input and 
output bearings 




(6) Position input and output bearings on the shafts. Using 
MB995058, press input and output shaft bearings until' 
they bottom into the case and against the shafts:' 




Snap rings 



Transaxle 
case 




End cover 



CMT0037 



(7) Install shaft snap rings at input and output bearings. 



(8) Apply Loctite 18718 or equivalent to end cover outer 
edge and around bolt holes. Install end cover onto gear 
case. Tighten end cover bolts to 29 Nm (21 ftlbs.) torque. 

(9) Remove gear case from bench fixture. 

(10) lnstall gear case in a holding fixture with end cover "facing 
down. > 




(11) Turn selector shaft into slot on shift, blocker assembly. 

(12) Push selector shaft spacer clip onto selector shaft. Install 
shift levers. 



(13)lnstall reverse idler gear and shaft, Install bolt into shaft. 
Tighten bolt on shaft to 26 Nm (19 ft.lbs.) torque. 
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(14) Install reverse fork bracket and reverse cam lockout as- 
sembly. Tighten screws to 1 1 Nm (9.6 ft.lbs.) torque. 



(15)lnstall differential into gear case. 
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BEARING ADJUSTMENT PROCEDURE 22210*0017 

GENERAL RULES ON SERVICING BEARINGS 

(1) Take extreme care when removing, and installing bearing 
cups and cones. Use only an arbor press for installation, 
as a hammer may not properly* align the bearing cup 
or cone. 

Burrs or nicks on the bearing seat; will give a false end 
play reading while gauging, for proper shims. Improperly 
seated bearing cups and cones are subject to low mileage' 
failure. _ , 

(2) Bearing cups and 'cones should be replaced if they show 
signs of pitting or heat distress., If distress is seen on' 
either the cup or bearing rollers, both cup and cone must 
be replaced. • f c 

(3) Bearing preload and drag torque specifications must be! 
maintained to avoid premature' bearing: failures., 'Used 
(original) bearing may lose up to 50% of the original drag 
torque offer break in. All bearing, adjustments must be 
made with no other component interference or gear inter- 
mesh. * 

(4) Replace bearings as a pair. For example, if one differential 
bearing is defective, replace both differential, bearings. 
If one input shaft bearing is defective; 'replace both input 
shaft bearings. 

(5) Bearing cones must not be reused if . removed. 

(6) Turning torque readings should be obtained while smooth- 
ly rotating in either direction,, : ; " j 

V v..- . ^» 1 

ht ' 
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Differential Bearing 

MANUAL TRANSAXLE <F5MC1>- Preload Adjustment 

DIFFERENTIAL BEARING PRELOAD, 

ADJUSTMENT 22210500010 

True bearing turning torque readings can only be obtained 
with the gear train removed from the case. 

(1) Remove bearing cup and existing shim from clutch bell- 
housing case. 

(2) Press in new bearing cup into bell housing case (or use 
a cup that has been ground down on the outer edge 
for ease of measurement). 

(3) Press in new bearing cup into gear case side. 

(4) Lubricate differential bearings with SAE 5W-30 engine 
oil. Install differential assembly in transaxle gear case. 
Install clutch bell housing over gear case. Install and 
torque case bolts to 29 Nm (21 ft.lbs.). 

(5) Position transaxle with bell housing facing down on work- 
bench with C-clamps. Position dial indicator. 




(6) Apply a medium load to differential with MB995038 and 
a T-Handle, in the downward direction. Roll differential 
assembly back and forth many times. This will settle the 
bearings. Zero dial indicator. To obtain end play readings, 
apply a medium load in the upward direction while rolling 
differential assembly back and forth. Record end play. 

(7) The shim required for proper bearing preload is total of 
end play and (constant) preload of 0.18 mm (.0071 in.). 

(8) Remove case bolts. Remove clutch bell housing differen- 
tial bearing cup. Install shim(s) selected in step (7). Then 
press the bearing cup into clutch bell housing. 



(9) Install and torque case bolts to 26 Nm (19 ft.lbs.). 




(10) Using MB995038 and an inch-pound torque wrench, 
check turning torque of the differential assembly clockwise 
and counterclockwise. The turning torque should be 68 
to 136 Ncm (6 to 12 in.lbs). If the turning torque is too 
high, install a 0.5 mm (.0020 in.) thinner shim. If the turning 
torque is too low, install a 0.5 mm (.020 in.) thicker shim. 

(11) Recheck turning torque. Repeat Step (10) until the proper 
turning torque is obtained. 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINTSYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS. or anv. SRS-related component, can lead to personal 
injuryordeath to service personnel (from inadvertent firing of theairbag)ortothedriverandpassenger(from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B- Supplemental Re- 
straint System (SRS) and GROUP 00 -Maintenance Service before beginning any service or maintenance of any com- 
ponent of the SRS or any SRS-related component. 

NOTE 

The SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clockspring and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are indi- 
cated in the table of contents by an asterisk (*). 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

GENERAL INFORMATION 

The automatic transaxles come in two models, namely, F4A23.F4A33 and W4A33. These transaxles 
are essentially the same as the conventional models. 

FWD 



Items 


2.4L ENGINE 


2.0L ENGINE (TURBO) ".; 


Model 


F4A23-2-UPQ5 


F4A33-1-UPQ 


Applicable engine 


4G64 


4G63 


Type 


Electronically controlled 
4-speed full-automatic 


Electronically controlled 
4-speed full-automatic , 


Torque converter 


Type 


3-element with torque convert- 
er clutch 


3-element with torque convert- 
er clutch -C 


Engine stall speed r/min 


2,100-2,600 


3,300-3,800 r 


Gear ratio 


1st 


2.551 


2.551 


2nd 


1.488 


1 .488 


3rd 


1.000 


1.000 


4th 


0.685 


0.685 


Reverse 


2.176 


2.176 


Final g ear ratio 


4.350 


4.376 


Speedometer gearratio (driven/drive) 


29/86 


29/36 



AWD 



Items 


Specifications 


Model 


W4A33-1-FNQ 


Applicable engine 


4G63 


Type 


Electronically controlled 4-speed full-automatic 


Torque converter 


Type 


3-element with torque converter clutch 


Engine stall speed r/min 


3,300-3,800 


Gear ratio 


1st 


2.551 


2nd 


1.488 


3rd 


1 .000 


4th 


0.685 


Reverse 


2.176 


Reduction ratio 


Primary 


1.228 


Front differential 


3.550 


Transfer 


1.074 


Speedometer gear ratio (driven/drive) 


28/36 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - General Information 



FUNCTION ELEMENT TABLE 

•; : Function element, 



Selecto 

I9V9T 

position 


■ Over- 

drivG 
switch 


Gear 
position 


Gear 
ratio 


Engine 
start 


Parking 
mechanism 


Front 
clutch 


Rear 
clutch 


End 

clutch 


One- 

way. 
clutch 


Kick- 

down 
brake 


Low- 
reverse 
brake 


P 




Neutral 




OK 
















R 





Re- 

VGTSG 


2.176 


_ 




• 










• 


M 

IN 




IMcUU cu 




OK 
















n 


ON 

wli 




2.551 


















D 

K 


ON 


2nd 


1.488 














• 




n 
u 


n m 


Qrrl 

oro 


1 nnn 






• 




• 








IJ 


UN 


*nn 


U.Do J 










• 




• 




□ 


OFF 


1ST 


2.551 












• 






n 


OFF 

vjrr 


£.1 1U 


1 4SS 

I .HOO 














w 




D 


OFF 


3rd 


1.000 






• 




• 












1st 


2.551 


















& 




2nd 


1.488 














• 




L 




1st 


2.551 
















• 
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(TURBO) AND 2.4L ENGINE> - General tnformation 



SECTIONAL VIEW 
F4A23 



23A-5 



Torque 
converter 




Differential 

TFA1056 
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OOA e AUTOMATIC TRANSAXLE <2.0L ENGINE 

£oA-D (TURBO) AND 2.4L ENGINE> - General Information 

SECTIONAL VIEW 
F4A33 



Tor q ue Kickdown 




TFA1070 
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AUTOMATIC TRAN SAX LE <;2.0L ENGINE 
(TURBO) AND 2.4L ENGINE> 



- General Information 



SECTIONAL VIEW 
W4A33 



Oil pump 



Planetary 

gear 

Low- Transfer Transfer 



Torque 
converter 



Transfer 




Front 

Output shaft 
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AUTOMATIC TRANSAXLE <2.0L ENGINE Service Specifications/ 
(TURBO) AND 2.4L ENGINE>- Lubricants . . . 



SERVICE SPECIFICATIONS 



23100030147 





OldllUdlU VdlUc 


nOblbldNCu 01 pUlbc ycllcldlurb rt dllU D [dL cU L> ^DO r)\\l 


oou— oyu 


ntJblbldl IL.t? Ul UN ItM 1 l[Jt;l dlUI t? btMlbUI [dl U O (O^ r^Jftii 




Resistance of oil temperature sensor [at 100°C(212°F)]Q 


n f*7— n rq 


Resistance of torque converter clutch solenoid coil [at 20°C(68°F)]Q 


Annrny 1 9 


Resistance of pressure control solenoid valve coil [at 20°C(68°F)]Q 


Annrny *3 


Resistance of shift control solenoid valves A and B coils [at 20°C(68°F)]Q 


AnnrnY PP 


Line pressure 


Line pressure kPa (psi) 


ft70— ftQfi M Pfi-1 PQ"\ 


Oil pressure change for each turn of adjusting screw kPa (psi) 


OO ^O-OJ 


Reducing pressure 


Reducing pressure kPa (psi) 


415-435(60-63) 


Oil pressure change for each turn of adjusting screw kPa (psi) 


45 (6.5) 


Distance between detent pin and detent plate mm (in.) 


1.7-2.4 (.067-.094) 


Installation dimension of front roll stopper bracket assembly mm (in.) 


43±3(1.69±.12) 



LUBRICANTS 



23100040133 



Items 


Specified lubricant 


Quantity 


Transaxle fluid 


DIAMOND ATF SP n or equivalent 


6.7 dm 3 (7.1 qts.) ., 


Transfer oil <AWD> 


API classification GL-4, 
SAE 75W-90 or 75W-85W 


0.5 dm 3 (.5 qt.) . , 


Propeller shaft sleeve yoke 


API classification GL-4, 
SAE 75W-90 or 75W-85W 


As required 
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SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MB991502 

Scan tool (MUT-II) 


MB991502 


Diagnostic trouble code check 




ROM pack 
(for scan tool) 






MB991529 

Diagnostic trouble 
code check harness 


Tool not necessary if scan 
tool <MUT-II> 
available 




MD998330 

Oil pressure gauge 1 
3,000 kPa (400 psi) 
MD999563 

Oil pressure gauge 
1,000 kPa (140 psi) 


MD998330-01 


To measure oil pressure 




MD998332 
Adapter 


MD998332-01 


Oil pressure gauge connection 


IS 


MD998900 
Adapter 


MD998900-01 




MD99891 5 

Kickdown servo wrench 
adapter 


MD998916-01 
MD998916-1-01 


Kickdown servo adjustment 




MD99891 6 

Kickdown servo wrench 
adapter 


MD99891 6-2-01 
MD99891 6-3-01 




MD99891 8 

Kickdown servo wrench 


MD998918-01 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Special Tools 



Tool 


Tool number and name 


Supersession 


Application 




MB991113 

Steerinn linkanp niillpr 


MB991113-01 


• Tie rod end ball joint and 

knuckle disconnection 

• Lateral lower arm ball joir 
and knuckle disconnection 

• Compression, lower arm ba 
joint and knuckle disconnec 
tion 




MB991 461 <FWD> 
MB991 460 <AWD> 
Plug 


General service tool* 


To prevent foreign substances 
from entering transaxle case 
• : Use shop towel 




GENERAL SERVICE 

TC\C\\ 
I (JUL 

MZ203827 

Engine lifter 


MZ203827-01 


To support the engine assembly 
during removal and installation of 
the transaxle 




MB991 453 

Engine hanger 
assembly 


MZ203827-01 


To support the engine assembly 
during removal and installation of 
:he transaxle 










yf 

CD 


MB991 1 93 

Plug 


General service tool 


To prevent foreign substances 
from entering transfer <AWD> 




MB990767 

End yoke holder 


MB990767-01 


Hub fixing <AWD> 



V 



a...* 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Troubleshooting 
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TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW 



231 



Gather information from customer. 



Verify complaint 



Record the diagnostic trouble co<Je~ 
and fail-safe code. 
(Refer to P.23A-17.) 



Dia gnostic trouble code output ^ 



Erase the diagnostic trouble code 
(Refer to P.23A-18.) 



Communication witn 

scan tool not possible - 



Inspection procedure No. 1 In 
Inspection Chart For Trouble 
Symptoms (Refer to P.23A-33.) 



No diagnostic trouble 
code displayed 



:cirinspectioniitem adjustment 
(Refer to P.23A-55.) 



Road test (Refer to P.23A-12.) — 



Abnormality exists 
(diagnostic trouble 
code present) 



Abnormality exists (no diagnostic trouble code) 



No abnormality 



Recheck diagnostic trouble codes 
which were read before the road test. 



Diagnostic trouble 
code output 



To INSPECTION CHART FOR 
DIAGNOSTIC TROUBLE CODES 
(Refer to P.23A-19.) 



No diagnostic trouble 
code displayed 



To INSPECTION CHART FOR 
TROUBLE SYMPTOMS (Refer to 
P.23A-32.) 



Search for cause. 



Found 



Repair 



NG 



NG 



Confirmation test (road test) 



OK 



Not found 



INTERMITTENT MALFUNC- 
TIONS (Refer to GROUP 00 - 
How to Cope with Intermittent 
Malfunctions) 



OK 



Completed 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Troubleshooting 



ROAD TEST 



23T00780172 



Procedure 


-r 

Conditions 


Operation 


Judgement value 


Inspection jtem 


Inspection proce- 
dure page if there is 
an abnormality 


1 


Ignition 
switch: ON 
Engine: 
Stopped 


Overdrive switch 

(1) ON 

(2) OFF 


* Data list No. 35 

(1) OD 

(2) OD - OFF 


Overdrive 
switch 


Overdrive switch 
system (P.23A-44.) 


Selector lever 
position 

(1) P 

(2) R 

(3) N 

(4) L» 

(5) 2 

(6) L 


★ Data list No. 37 

(1) P N 

(2) R 

(3) P,N 

(4) D 

/f-\ o 

(5) 2 
1 (6)L 


Park/ Neutral 
position fc 
switch 


Code Nos. 36, 37 
Park/ Neutral 
position switch 
system (P.23A-26.) 


Brake pedal 
1(1) Depressed 
(2) Released 


* Data list No. 28 

(1) ON 

(2) OFF 


Stop light 
switch 


Code No. 28 - 
Stop light switch 
system (P.23A-23.) 




Ignition 
switch: ST 
Engine: 
Stopped 


Starting test with 
lever in P or N 

range 


Starting should be 
possible 


Starting pos- 
sible or im- 
possible 


Starting impossible 
(P.23A-33.) 


J 


Warming up 


Drive for 1 5 
minutes or more so 
that the automatic 
transmission fluid 
temperature 
becomes 70 - 
90°C(158-194°F). 


* Data list No. 15 
Gradually rises to 70 - 
90°C 


Oil tempera- 
ture sensor 


Code Nos. 15, 16- 
Oil temperature 
sensor system 

(P.23A-21.) 




Eingine: Idling 

Stelector lever 
position: N 


Accelerator pedal 

(1) Fully closed 

(2) Depressed 

(3) Fully open (for 
at least 2 seconds) 


* Data list No. 1 1 

(1 ) 400-1 ,000 mV 

(2) Gradually rises from! 
0) 

(3) 4,500-5,500 mV 


TPS 


Code Nos., 11, 12, 
13- TPS system 
(P.23A-21.) 




■A Data list No. 25 
<(1)ON 
|[2) OFF 
|[3) OFF 


Closed 
throttle posi- 
tion switch 


Closed throttle 
position switch 
system (P.23A-44.) 


Selector lever 

operation 

(1) N-^D shift 

(2) N-+R shift 


E Should be no abnormal 
shifting shocks 
Time lag should be 
within 2 seconds 


Malfunction 
when starting 


Eingine stalling 
during shifting 
(P.23A-36.) 

Shocks when 
changing from Nto 
D and long lag time 
(P.23A-37.) 
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3 rocedure 


Conditions 


Operation 


Judgement value 


Inspection item 


inspection procedure 
page if there is an 
abnormality 


4 


Engine: Idling 
Selector lever 
position: N 


Selector lever 
operation 

(1) N-t-D shift 

(2) N-+R shift 


Should be no 
abnormal shifting 
shocks 

Time lag should be 
within 2 seconds 


Malfunction 
when starting 


Shocks when 
changing from Nto 
R and long lag time 

Shocks when 
changing from Nto 
D, Nto Rand long 
lag time (P.23A-39.) 


Driving impossi- 
ble 


Does not move 
forward (R23A-34.) 

uoes noi uacK-up 
(P.23A-35.) 

Does not move 
(forward or reverse) 
(P.23A-36.) 


> 


Engine: Idling 
(vehicle 
stopped) 
Selector lever 
position: D 


A/C switch 

(1) ON 

(2) OFF 


★ Data list No. 26 

(1) ON 

(2) OFF 


A/C load signal 


A/C load signal 
system (P.23A-45.) 


Accelerator pedal 

(1) Fully closed 

(2) Depressed 
(Driving at 

5 km/h (3.1 mph) 


★ Data list No. 45 

(1 ) 55-75 % 

(2) 90-100% 


Pressure con- 
trol solenoid 
valve (PCSV) 


Code Nos. 45, 46,' 
85 - Pressure 
control solenoid 
valve system 
(P.23A-28.) 


Engine: Idling 
(vehicle 
stopped) 
Selector lever 
position: D 


Accelerator pedal 

(1) Fully closed 

(2) Depressed 


★ Data list No. 27 

(1) C 

(2) 1 


Shift control 
solenoid valve 
A (SCSV-A) 


Code Nos. 41,42, 
83 - Shift control 
solenoid valve A 
qvqtpm (P 23A-27 ) 




Shift control 
solenoid valve 


Code Nos. 43, 44, 
84 - Shift control 

QnlpnniH \/pI\/p R 

OUICIIUIVJ VCIIVO u 

system (P.23A-27.) 




* Data list No. 23 
(1 ) 600-900 rpm 


Ignition signal 


Code No. 23 - 
Ignition signal 
system (P.23A-22.) 
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r 

Procedure 


; Conditions 


Operation 


Judgement value 


Inspection item 


Inspection procedure 
page if there is anl 
abnormality 


A 6 


Selector 
lever posi- 
tion: D 
Overdrive : 
OFF 


Engine 

(1) Idling (vehicle 
stopped) 

(2) Driving at 
10 km/h (6 
mph) 

(3) Driving at 
constant speed 
of 50 km/h (31 
mph) (20 se- 
conds or more) 

(4) Driving at 
constant speed 
of 40 km/h (25 
mph) with 
selector lever in 
2 range 

(5) Driving at 
constant speed 
of 70 km/h (43 
mph) with 
selector lever in 
D range 


★ Data list No. 27 

(D c 

(2) 1 

(3) 3 

(4) 2 


Shift control 
solenoid valve 
A (SCSV-A) 


Code Nos. 41,42, 
83 - Shift control 
solenoid valve A 
system (P.23A-27.) 


Shift control 
solenoid valve 
B (SCSV-B) 


Code Nos. 43, 44, 
84 - Shift control 
solenoid valve B 
system (P.23A-27.) 


* Data list No. 21 

(1) OF 

(2) ON 

(3) ON 

(4) OFF 


Kickdown servo 

switch 


Code Nos. 21, 22- 
Kickdown servo 
switch system 
(P.23A-22.) 


•k Data list No 38 

(1) 0 km/h 

(2) 10 km/h 

(3) 50 km/h 

(4) 40 km/h 


Vphirlp <;nppd 

V l_r 1 1 1 w 1 JUWUU 

sensor 


Vphirlp qpippH 

sensor system 
(P.23A-46.) 


k 6 


Selector 
lever posi- 
tion: D 
Overdrive : 
OFF 


Engine 

(1) Idling (vehicle 
stopped) 

(2) Driving at 
10 km/h (6 
mph) 

(3) Driving at 
constant speed 
of 50 km/h (31 
mph) (20 se- 
conds or more) 

(4) Driving at 
constant speed 
of 40 km/h (25 
mph) with 
selector lever in 
2 range 

(5) Driving at 
constant speed 
of 70 km/h (43 


★ Data list No. 31 
(3) 1,800-2,200 rpm 


Pulse generator 
A (PG-A) 


Code Nos. 31,81- 
Pulse generator A 
system (P.23A-24.) 


★ Data list No. 32 

(3) 1,800-2,200 rpm E 


Pulse generator 
1 (PG-B) F 


Code Nos. 32,82- 
ulse generator B 
system(P.23A-25.) 


★ Data list No. 47 
(3) 100-300 rpm 
(5) 0-10 rpm 


Torque convert- 
er clutch sole- 
noid 


Code Nos. 47 48, 
49, 58* - Torque 
converter clutch 
solenoid 
(P.23A-28.) 


★ Data list No. 49 

(3) 0 % 

(5) 40-60 % 


Torque convert- 
er clutch sole- 
noid 


Code Nos. 47, 48, 
49, 58- Torque 
converter clutch 
solenoid 
(P.23A-28.) 


mph) with 
selector lever in 
D range 


For (3) and (5), 
acceleration should be 
smooth with no 
abnormal vibration. 


Malfunction 
while driving 


Poor acceleration 
(P.23A-43.) 

Vibration 
(P.23A-43.) 



NOTE 

Tests marked with ^ should be carried out on a road that is as straight and level as possible. 
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Procedure 


Conditions 


Operation 


Judgement value 


Inspection item 


Inspection procedure 
page if there is an 
abnormalitv 


A 7 


Selector lever 
position: D 
Overdrive : 
ON 


Engine 

(1) Driving at 
constant 
speed of 50 
km/h (31 mph) 
(20 seconds or 
more) 

0) 


* Data list No. 27 
(1)4 

s 


Shift control 
solenoid valve , 
A (SCSV-A) 


Code Nos. 41,42,83- 
Shift control solenoid 
valve A system 


Shift control 
Dlenoid valve 
B (SCSV-B) 


Code Nos. 43, 44,84- 
Shift control solenoid 
valve B svstem 
(P.23A-27.) 


★ Data list No. 31 
m 1 200-1 500 
rpm 


Pulse generator 
A (PG-A) 


Code Nos. 31,81- 
Pulse generator A 
system (P.23A-24.) 


★ Data list No. 32 
1,800-2,200 B 
rpm 


Pulse generator 
(PG-B) 


Code Nos. 32,82- 
Pulse generator B 
system (P.23A-25.) 


A 8 


Selector lever 
position: D 
Overdrive : 
ON 


Monitor scan tool 
data list Nos. 27 
and 32. 

(1 ) Accelerate to 
4th gear at 
TPS output of 
1.5 V (opening 
angle 30%). 

(2) Slowly decel- 
erate to a 
standstill. 

(3) Accelerate to 
4th gear at 
TPS output of 
2.5 V (opening 
angle 50%). 

(4) At 50 km/h (31 

mph) in 4th 
gear, turn 
overdrive OFF. 

(5) At 50 km/h (31 

mph) in 3rd 
gear, move 
selector lever 
to 2 range. 

(6) At 20 km/h (12 
mph) in 2 
range, move 
selector lever 
to L range. 


For (1), (2) and 
(3) should match 
the specified 
output sha f t 
speed (vehicle 
speed), and 
there should be 
no abnormal 
shocks. 
For (4), (5) and 
(6), downshifting 
should be made 
immediately after 
operation. 


Malfunction 
when shifting 


Shocks and flare shifts 
(P.23A-40.) 


Displaced 
shifting points 


All points (P.23A-41.) 


Some points (P.23A-42.) 


Does not shift 

C 


No fail-safe codes 
(P.23A-42.) 


Code Nos. 31,81- 
Pulse generator A 
system (P.23A-24.) 


ode Nos. 32, 82 - 
Pulse generator B 
system (P.23A-25.) 


Code Nos. 41,42,83- 
Shift control solenoid 
valve A system 
(P.23A-27.) 


Code Nos. 43,44,84- 
Shift control solenoid 
valve B system 
(P.23A-27.) 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Troubleshooting 



Procedure 


Conditions 


Operation 


Judgement value 


Inspection item 


Inspection procedure 
page if there is an 
abnormality 


A 8 


Selector lever 
position: D 

Overdrive : 
ON 


Monitor scan tool 
data list Nos. 27 
and 32. 

(1 ) Accelerate to 
4th gear at 
TPS output of 
1.5 V (opening 
angle 30%). 

(2) Slowly decel- 
erate to a 
standstill. 

(3) Accelerate to 
4th gear at 
TPS output of 
2.5 V (opening 
angle 50%). 

(4) At 50 km/h (31 

mph) in 4th 
gear, turn 
overdrive OFF. 

(5) At 50 km/h (31 

mph) in 3rd 
gear, move 
selector lever 
to 2 range. 
(t>) At d\j Km/n [\ 
mph) in 2 
range, move 
selector lever 
to L range. 


For(l), (2) and 
(3) should match 
the specified 
output shaft 
speed (vehicle 
speed), and 
there should be 
no abnormal 
shocks. 
For (4), (5) and 
(6), downshifting 
should be made 
immediately after 
operation. 


Does not shift 


Code Nos.45, 46, 85- 
Pressure control 
solenoid valve system 
(P.23A-28.) 


Code Nos. 51, 86- 1 st 
gear incorrect ratio 
(P.23A-29.) 


Code Nos. 52, 86 -2nd 
gear incorrect ratio 
(P.23A-30.) 


Code Nos 53 86 - 3rd 

gear incorrect ratio 
(P.23A-30.) 


Code Nos. 54, 86 - 4th 
gear incorrect ratio 
(P.23A-30.) 



NOTE 

Tests marked with should be carried out on a road that is as straight and level as possible. 
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SHIFT PATTERN 



'f, ,7 



Throttle opening (%) 
100 



80 



60 



40 



20 



<FWD> 



<AWD> P> ■ 



0 

(0) 







i 
i 

— i 




1 
1 

| 




H 

i 

J 




I 

I 


— 2(D,2) 


1 —jm 


-2 


2 ^ *<3(D) 






4 










































r 






2(L) 






> 3(2.L) 3-^ 


— 4(Ds) 



Transfer drive gear speed r/min 



50 



lor 

(6?) 



ISO 



50 100 

(31) (62) 

Vehicle speed km/h(mph) 



150 



TFA1224 




Ground — r 1 Diagnostic output \^ 





1 


2 


3 




5 


6' 


^ 
7 


8 


7 




9 


10 


11 


12 
-1 


13 
1 


14 


15 
c 


16 




/ 








/u 












0 

MB991529 




D14X0293 



DIAGNOSIS FUNCTION 23100770056 

METHOD OF READING THE DIAGNOSTIC TROUBLE 
CODES 

When Using the Scan Tool 

Connect the scan tool to the data link connector (16-pin) at the 
lower right of the instrument under cover, and then read the diagnostic 
trouble codes. 

Caution 

Always turn the ignition switch off before connecting or 
disconnecting the scan tool. 

When Using a Voltmeter 

Connect a voltmeter to (4) terminal and (6) terminal of the data 
link connector underneath the instrument under cover, and take 
a reading of the diagnostic trouble codes from the movement of 
the needle on the voltmeter. 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 
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DIAGNOSTIC RESULT DISPLAY METHOD WHEN USING THE CHECK ENGINE/MALFUNCTION 
INDICATOR LAMP 



Example of flashing when a diagnostic trouble code is output 



Flashing when normal 



For diagnostic trouble 
code No. 24 



1.5 -sec 



12V -i 

ov 



Pause time 3 
sec. 



■ 0.5 see. 



- 0.5 sec. 



-0.5 sec. 



rLTLTL 



Tens digit Digit divi- First digit 
sion: 2 M 



A03XO113 



I J. I j, I 

ririiwuiniir 



A03XO114 



sees. 



NOTE 

Other diagnostic trouble codes also output as the same code numbers as when using the scan tool. 

HOW TO ERASE THE DIAGNOSTIC TROUBLE CODES 

When using the scan tool 

1. Turn the ignition switch to OFF and then back to ON again. 

2. Erase the diagnostic trouble codes. 

3. Check to be sure that no diagnostic trouble codes exist. 

When using a voltmeter 

(1) Turn the ignition switch to the OFF position. 

(2) After disconnecting the battery cable from the battery (-) terminal for 10 seconds or more, reconnect the cable. 

(3) Turn the ignition switch to the ON position, read the diagnostic trouble codes and check that a normal code 

is output. 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 



Code 


Diagnostic item 


Reference page ' 


11 


Throttle position sensor system 


Excessive 
output 


23A-21 


12 


Throttle position sensor system 


Insuff icient 

UU LJJU L 


23A-21 


13 


Throttle position sensor system 


1— ' 1 1 CULI V C 

sensor 


23A-21 


I H 


Throttle position sensor system 


Defective 

sensor 

adjustment 


con £ I 


15 


Oil temperature sensor system 


Open circuit 


23A-21 


16 


Oil temperature sensor system 


Short circuit 


23A-21 


21 


Kickdown servo switch system 


Open circuit 


23A- 22 


22 


Kickdown servo switch system 


Short circuit 


23A- 22 


" 23 


Ignition signal system 


Open circuit 


23A- 22 


28 


Stop light switch system 


Short circuit 


23A- 23 


31 


Pulse generator A (PG-A) system 


Open circuit 


23A- 24 


32 


Pulse generator B (PG-B) system 


Open circuit 


23A- 25 


i 36 


Park/Neutral position switch svstem 


Short circuit 


23A- 26 


37 


Park/Neutral position switch system 


Open circuit 


23A- 26 


41 


Shift control solenoid valve A (SCSV-A) system 


Open circuit 


23A- 27 


42 


Shift control solenoid valve A (SCSV-A^ svstem 


Short circuit 


23A- 27 


43 


Shift control solenoid valve B CSCSV-R^ svstem 

wll 1 1 L LrU 1 1 L 1 1 OUICI 1 U 1 \J VQI VU L-> \ w W w V l—) I O V OIC 1 1 1 


Open circuit 


23A- 27 


44 


Shift control solenoid valve B (SCSV-B) system 


Short circuit 


23A-27 


45 


Pressure control solenoid valve (PCSV) system 


Open circuit 


23A-28 


46 


Pressure control solenoid valve (PCSV) system 


Short circuit 


23 A- 28 


47 


Torque converter clutch solenoid system 


Open circuit 


23A-28 


48 


Torque converter clutch solenoid system 


Short circuit 


23A-28 


49 


Torque converter c lutch solenoid system 


Defective 
system 


23A-28 


51 


1st gear incorrect ratio 


23A-29 


52 


2nd gear incorrect ratio 


23A-30 


53 


3rd gear incorrect ratio 


23A-30 


54 


4th gear incorrect ratio 


23A-30 


58 


Torque converter clutch solenoid system 


Direct stuck on 


23A-28 


59 


Anomalous vibration occurrence 


23A-31 


61 


Torque reduction request signal lines 


Short circuit 


23A-31 


Torque reduction execution signal lines 


Open circuit 


23A-31 


62 


Torque reduction request signal lines 


Open circuit 


23A-31 
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Code 


Diagnostic item 


Reference page 


63 


Torque reduction execution signal lines 


Short circuit 


23A-31 



3f, 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Troubleshooting 



INSPECTION PROCEDURES FOR DIAGNOSTIC TROUBLE CODES 



Code No. 11, 12, 13, 14 Throttle position sensor system 


Probable cause 


[Comment] 

If the TPS output becomes 4.6 V or more at idle, TPS output is excessive, and diagnostt 

trouble code No. 1 1 is output. If the TPS output becomes 0.2 V or less at times other than 

idling, TPS output is insufficient and diagnostic trouble code No. 12 is output. If the TPS output 
and the target value inside the TCM do not match even after compensation is carried out while 
the engine is idling, the TPS sensor is defective and diagnostic trouble code No. 13 is output. 
If the TPS voltage becomes 0.2 V or less or 1 .2 V or more while the engine is idling, the 
TPS adjustment is defective and diagnostic trouble code No. 14 is output. 


• Malfunction of the throttle position sensor 
; • Malfunction of connector 

• Malfunction of TCM 



Check the throttle position sensor 
(Refer to GROUP 13A- On-vehicle 
Inspection of MFI Components.) 



NG 



OK 



Check the following connectors: 
. A-63, B-61 



OK 



NG 



Replace 



Repair 



Check trouble symptom. 



NG 



Check the harness wire between con- 
nectors of TPS and (of) TCM. 



NG 



Repair 



OK 



Replace the TCM. 



Code No. 15, 16 Oil temperature sensor system 


Probable cause 


[Comment] 

If the oil temperature sensor output is 4.4 V or higher (oil temperature does not increase) even 
after driving for 10 minutes or more, there is an open circuit in the oil temperature sensor 
and diagnostic trouble code No. 15 is output. 

When the oil temperature sensor output is 0.2 V or less (for 1 second or more), it is judged 
that there is a short-circuit in the oil temperature sensor and diagnostic trouble code No. 16 
is output. 


•. Malfunction of oil, temperature sensor 

• Malfunction of connector 

• Malfunction of TCM 



Oil temperature sensor check. 
(Refer to P.23A-62.) 



NG 



OK 



Measure at the oil temperature sensor 
connector A-99. 

• Disconnect the connector, and 
measure at the connector side. 

• Voltage between terminal (1) and 

ground (Ignition switch: ON) 
OK : 4.8-5.2 V 

• Continuity between terminal (2) and 
ground 

OK: Contuwite 



NG 





OK 


Check the following connectors: 

. A-99. B-61 




OK 


Check trouble symptom. 



NG 



NG 



Replace 



Check the following connector: 
• B-61 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



the harness wire between con- 
nectors of oil tempsrmtueesstTBSK and 



NG 



Repair 



OK 



Replace the TCM. 



Repair 



Check the harness wire between con' 
nectors of oil temperature sensor and 
of TCM. Repair, if necessary. 
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Code No. 21, 22Kickdown servo switch system 


Probable cause 


[Comment] 

If the kickdown servo switch does not turn ON in 1 and 3 range within 5 seconds, there is 
an open circuit in the kickdown servo switch and diagnostic trouble code No. 21 is output. 
If the kickdown servo switch does not turn OFF in 2 and 4 range, there is a short circuit in 
the kickdown servo switch and diagnostic trouble code No. 22 is output, 


• Malfunction of kickdown servo switch 

• Malfunction of connector 

• Malfunction of TCM 



Kickdown servo switch check 
(Refer to P.23A-62.) 



NG 



Replace 



OK 



Measure at kickdown servo switch con- 
nector A-98. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (1) and 
ground (Ignition switch: ON) 
OK: Battery positive voltage 



NG 



Check the following connector: 
• B-61 



NG 



Repair 



OK 



OK 



Check the following connectors: 
• A-98, B-61 



NG 



Repair 



OK 



Check trouble svmDtom. 



Check trouble symptom. 






NG 


NG 


Check the harness wire between the 
kickdown servo switch and TCM con- 
nectors. 




OK 




Replace the TCM. 







Repair 



NG 



Check the harness wire between the 
kickdown servo switch and TCM con- 
nectors. Repair, if necessary. 



Code No. 23 Ignition signal system 


Probable cause 


[Comment] 

If ignition pulses are not input to the TCM while the engine is idling, there is an open circuit 
in the ignition signal line and diagnostic trouble code No. 23 is output. 


• Malfunction of ignition coil 

• Malfunction of power transistor 

• Malfunction of connector 

• Malfunction of TCM 



Is the engine speed displayed on the 
tachometer correct? 


No 


• Inspection procedures 34- Ignition 

circuit system (Refer to GROUP 








I Yes 




1 3A-Troubleshooting) 





Check the following connector: 

. B-62 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 

power transistor and TCM connectors. 



NG 



Repair 



OK 



iReDlace the TCM. 
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23A-23 



Code No. 28 Stop light switch system 


Probable cause 


[Comment] 

If the stop light switch is ON far 15 minutes or more while driving at 3 km/h (2 mph)or more 
there is a short circuit in the stop light switch and diagnostic trouble code No. 28 is output. 


• Malfunction of stop light switch 

• Malfunction of connector 

• Malfunction of TCM 



SCAN I UUL U I U 

Is TCL diagnostic trouble code No. 23 
output? 



Stop light switch check (Refer to 
GROUP 35A- Brake Pedal.) 



No 



Check the following connectors: 

» B-77, B-06, B-07. B-62 



NG 



Repair 



1 


r 0K 


NG 


Check the harness wire between TCM 

and stop light switch. 


»• 




OK 




Check trouble symptom. 






NG 





Repair 



Replace the TCM. 



TSB Revision 



23A-24 



AUTOMATIC TRANSAXLE <2.0L ENGINE 
(TURBO) AND 2.4L ENGINE> 



- Troubleshooting 



Code No. 31, 81 Pulse generator A system 


Probable cause 


fCommpntl 

1 WUI I I I I I \s I I LI 

If there is no pulse generator A output at an output shaft speed of 1 ,500 r/min or above, there 
is an open circuit in pulse generator A and diagnostic trouble code No. 31 is output. In addition, 
if diagnosis code No. 31 is output 4. times within 10 seconds, there is an open circuit in pulse 
generator A, fail-safe code No. 81 is output and the vehicle is locked in 3rd gear (D) or 2nd 
gear (2, L) as a fail-safe measure. 


• Malfunction of nul^p- opnprator A ' 

• Malfunction of connector 

• Malfunction of end clutch retainer 

• Malfunction of TCM 

• Noise generated 



Refer to Automatic Transaxle Overhaul 



Pulse generator 
(Refer to P.23A-61.) 



OK 



Measure output waveform from pulse 
generator connector A-l 04 (using an 
oscilloscope). 

• Disconnecttheconnectorandmea- 

sure at PG-A side. 

• Engine: 1,000 r/min [approx. 30 
km/h( 19 mph)] 

• Selectorleverposition:D range (3rd 
gear) 

• Voltage between terminals (1) and 
(2) 

OK: The waveform shown below 
should be output, and the am- 
plitude should be 1 .0 V or 
more. (Refer to Fig.1) 
There should be no noise in 
the output waveform. 



OK 



NG 



NG 



Check the following connector: 
• B-62 



NG 



»- Replace 



Pulse generator Ashieldedwireinspec- 

tion 



NG 



R e p a 



OK 



Replace pulse generator A with a new 

component. 



I Check trouble symptom. 



I NG 



Replace the end clutch retainer * 



Check trouble symptom. 



NG 



Eliminate the source of noise. 



Repair 





OK 




Check trouble symptom. 






r NG 


NG 


Inspectthe harness between pulse gen- 
erator A and TCM connectors. 




I 


r OK 





Repair 



I Replace the TCM 



Fig.1 ( v) 




2 - 




•i 


A/VWWW 






-2 - 
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C 
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Code No. 32, 82 Pulse generator B system 


Probable cause 


[Comment] 

If pulse generator B output and the input shaft speed is 1,500 r/min or above, there is an 
open circuit in pulse generator B and diagnostic trouble code No. 32 is output. In addition, 
if diagnosis code No. 32 is output 4 times, there is an open circuit in pulse generator B, fail-safe 
code No. 82 is output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe 
measure. 


• Malfunction of pulse generator B 

• Malfunction of connector 

• Malfunction of transfer driven gear 

• Malfunction of, TCM 

• Noise generated 



*: Refer to Automatic Transaxle Overhaul 



Pulse generator B check 
(Refer to P.23A-61.) 



OK 



Measure output waveform from pulse 
generator connector A-104 (using an 
oscilloscope). 

• Disconnectthe connector and mea- 
sure at PG-B side. 

• Engine: 1,000 r/min [approx. 30 
km/h(19 mph)] 

• Selectorleverposition: Drange (3rd 
gear) 

• Voltage between terminals (3) and 

OK: The waveform shown below 
should be output, and the am- 
plitude should be 0.5 V or 
more. (Refer to Fig.1) 
There should be no noise in 
the output waveform. 



OK 



NG 



MG 



Replace 



Pulse generator B shielded wire insp 
tion 



~*> Repair 



OK 



Replace pulse generator B with a new 
component. 



| Check trouble s y mptom. 





( NG 


Replace the transfer driven gear * 







Check trouble symptom. 



NG 



Eliminate the source of noise. 



Repair 



Repair 



1*9-1 (V) 








2 
















0 


V\ 


A/V 


vw 


-1 








-2 
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0 


10 
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Check the following connector: 
• B-62 

OK 



Check trouble symptom. 

NG 



Inspect the harness wire between- pulse 
generator B and TCM connectors. 

OK 



Replace the TCM. 
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AUTOMATIC TRANSAXLE <2.0L ENGINE 
(TURBO) AND 2.4L ENGINE> 



- Troubleshooting 



Code No. 36, 37 Park/neutral position switch system 


Probable cause 


[Comment] 

Whpn thp nark/nputral no^itinn ^witrh ^innal i*? innut to two o,r mnrp nlarpc; ^irnultanpou^lv 

VVI ICI 1 Lilt* kri/d 1 IV 1 It* U 11 C4I UUOIIIUI 1 OvvllL/l 1 O ly 1 1 Cll 1 0 1 1 1 kj U L LV-/ V^l lll\_/]^7 k/ldlst'O Oil 1 IUI LCll I^UUOly 

for a continuous period of 30 seconds or more, it is judged that there is a short-circuit in the 
park/neutral position switch and diagnostic trouble code No. 36 is output. 
When the park/neutral position switch signal is not input to a single place for a continuous 
period of 30 seconds or more, it is judged that there is an open circuit in the park/neutral 
position switch and diagnostic trouble code No. 37 is output. 


• Malfunction of park/neutral position switch 

• Malfi inptinn nf pnnnpptnr 

w 1 Vial 1 Ul IvllUI 1 \Jl \j\Jl II ICvsLUI 

• Malfunction of ignition switch 

• Malfunction of TCM 



Park/neutral position switch check 
(Refet to P.23A-56.) 



NG 



OK 



Measure at Park/neutral position swich 
connector A-101. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminals (3) and 
ground. 

• Ignition switch: ON 

OK: Battery positive voltage 



NG 



OK 



Check the following connector: 
. A-101. B-62 



NG 



Replace 



Check the following connector: 
• B-49, B-66. C-22 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 
ignition switch and park/neutral position 

switch connectors. 



NG 



Repair 



OK 



Ignition switch check 

(Refer to GROUP 54- Ignition Switch.) 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between the 

park/neutral position switch and TCM 
connectors. 



NG 



Repair 



OK 



I Replace the TCM. 
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23A-27 



Code No. 41, 42, 83 Shift control solenoid valve A (SCSV-A) 
system 


Probable cause 


[Comment] 

If the resistance value of shift control solenoid valve A is high, there is an open circuit in shift 
control solenoid valve A and diagnostic trouble code No. 41 is output. If the resistance value 
is low, there is a short circuit in shift control solenoid valve A and diagnostic trouble Code 
No. 42 is output. In addition, if diagnostic trouble code No. 41 or 42 is output 4 times, there 
is an open or short circuit in shift control solenoid valve A, fail-safe code No. 63 is output 
and the vehicle is locked in 3rd gear (D) as a fail-safe measure. 


• Malfunction of shift control solenoid valve A 

• Malfunction of connector 

• Malfunction of TCM 



Shift control solenoid valve A (SCSV-A) 
check (Refer to P.23A-63.) 



NG 



OK 



Check the following connectors: 
• A-103, B-61 



NG 



OK 



Check the harness wire between con- 
nectors of TCM and SCSV- A. 



NG 



OK 



Replace shift control solenoid valve A 
(SCSV-A). 



Replace 



Repair 



Repair 



Check trouble symptom. 



NG 



Replace the TCM. 



Code No. 43, 44, 84 Shift control solenoid valve B (SCSV-B) 
system 


Probable cause 


[Comment] 

If the resistance value of shift control solenoid valve B is high, there is an open circuit in shift 
control solenoid valve B and diagnostic trouble code No. 43 is output. If the resistance value 
is low, there is a short circuit in shift control solenoid valve B and diagnostic trouble code 
No. 44 is output. In addition, if diagnostic trouble code No. 43 or 44 is output 4 times, there 
is an open or short circuit in shift control solenoid valve B, fail-safe code No. 64 is output 
and the vehicle is locked in 3rd gear (D) as a fail-safe measure. 


• Malfunction of shift control solenoid valve B 

• Malfunction of connector 

• Malfunction of TCM 



Shift control solenoid valve B (SCSV-B) 
check (Refer to P.23A-63.) 



NG 



OK 



Check the following connectors: 
. A-103, B-61 



NG 



OK 



Check the harness wire between con- 
nectors of TCM and SCSV-B. 



NG 



OK 



Replace shift control solenoid valve B 
(SCSV-B). 



Replace 



Repair 



Repair 



Check trouble symptom 

I 



NG 



Replace the TCM. 



TSB Revision 



23A-28 



AUTOMATIC TRANSAXLE <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> - Troubleshootina 



Code No. 45, 46, 85 Pressure control solenoid valve (PCSV) 
system 


Probable cause 

•[& 


[Comment] 

If the resistance value of the pressure control solenoid valve is high, there is an open circuit 
in the pressure control solenoid valve and diagnostic trouble code No. 45 is output. If the 
resistance value is low, there is a short circuit in the pressure control solenoid valve and diagnostic 
trouble code No. 46 is output. In addition, if diagnostic trouble code No. 45 or 46 is output 
4 times, there is an open or short circuit in the pressure control solenoid valve, fail-safe code 
No. 85 is output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe 
measure. 


• Malfunction of pressure control solenoid valve 

• Malfunction of connector 

• Malfunction of TCM 



Pressure control solenoid valve (PCSV) 
check (Refer to P.23A-63.) 



NG 



Replace 



OK 



Check the following connectors: 
. A-103, B-61 



NG 



-*" Repair 



OK 



Check the harness wire between con- h 
nectors of TCM and PCSV. 



NG 



Repair 



OK 



Replace the pressure control solenoid 
valve (PCSV) with a new component. 




Check trouble symptom. 


NG 



Replace the TCM. 



Code No. 47, 48, 49, 58 Torque converter clutch solenoid 
system 


Probable cake 


[Comment] 

If the resistance value of the torque converter clutch solenoid is high, there is an open circuit 
in the torque converter clutch solenoid and diagnostic trouble code No. 47 is output. If the 
resistance value is low, there is a short circuit in the torque converter clutch solenoid and 
diagnostic trouble code No. 48 is output. In addition, if torque converter clutch solenoid drive 
duty continues at 100% for 4 seconds or more, there is an abnormality in the torque converter 
clutch control system and diagnostic trouble code No. 49 is output. If the calculated slippage 
amount (the result when the input shaft speed is subtracted from the engine speed) is 5 r/min 
for ten seconds when the throttle position is 1.5 V or higher and the output shaft speed is 
1 ,000 r/min in the direct-coupled non-operating range, even though the torque converter clutch 
solenoid is off, the torque converter clutch is stuck on and diagnostic trouble code No. 58 
is output. 


• Malfunction of torque converter clutch solenoid 

• Malfunction of connector 

• Malfunction of TCM 



Torque converter clutch solenoid check 
(Refer to P.23A-63.) 


NG 








OK 


NG 




Check the following connectors: 
. A-103, B-61 





OK 



Check the harness wire between con- 
nectors of TCM and TCC solenoid 

Replace the torque converter clutch 

(TCC) solenoid with a new component, j 



NG 



Replace 



*■ Repair 



Repair 



Only when code No. 58 is output 



Check trouble symptom. 




INSPECTION PROCEDURE 6 

Engine Stalling during shifting check 
(Refer to P.23A-36) 




t NG 


Replace the TCM. 
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Code No. 51, 86 1 st gear incorrect ratio 


Probable cause 


[Comment] 

If the value resulting from dividing the PG-A output (input shaft rotation speed) by the 1st gear 
ratio does not match the PQ-B output (output shaft rotation speed) after 1st gear is engaged, 
diagnostic trouble code No. 51 is output. In addition, if related diagnostic trouble codes (N 
51 , 52, 53 and 54) are output 4 times, there is an incorrect gear ratio, fail-safe code No. 88 
is output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe measure. 


• Malfunction of pulse generator A or B 

• Malfunction of transfer driven' gear 

• Malfunction of end clutch retainer 
os. • Malfunction of rear clutch 

• Noise generated 



*: Refer to Automatic Transaxle Overhaul 



SCAN TOOL DTC 

Is A/T diagnostic trouble code No. 31 

OUtDUt? 


Yes 


Code Nos. 31, 81- Pulse generator 
A system check (Refer to P.23A-24.) 









| No 


Yes ^ 




SCAN TOOL DTC 

Is A/T diagnostic trouble code No. 32 

output? 


Code Nos. 32, 82 - Pulse generator 
B system check (Refer to P.23A-25.) 









No 



Measure output waveform from pulse generator connector A-104 (using an 
oscilloscope). 

• Disconnect the connector and measure at PG-A side. 

• Engine: 1,000 r/min [approx. 30 km/h(19 mph)] 

• Selector lever position: D range (3rd gear) 

• Voltage between terminals (1) and (2) (PG-A output waveform) 

OK: The waveform shown below should be output, and the amplitude should 
be 1.0 V or more. (Refer to Fia.1) 
There should be no noise in the output waveform. 

• Voltage between terminals (3) and (4) (PG-B output waveform) 

OK: Thewaveformshownbelowshould be output, and the amplitude should 
be 0.5 V or more. (Refer to Fig.2) 
There should be no noise in the output waveform. 



NG 



OK 



Replace the rear clutch. * 



Pulse generator A and B 
shielded wire inspection 



NG 



Repair 



QK 



Replace pulse generators A and B with 
new components. 



Check trouble symptom. 



NG 



Replace the transfer driven gear and 
end clutch retainer. * 



Check trouble symptom. 



NG 



Eliminate the source jOf noise. 



Fig.1 (V ) 
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(TURBO) AND 2.4L ENGINE> 



- Troubleshooting 



Code No. 52,862nd gear incorrect ratio 


Probable cause 


[Comment] 

If the value resulting from dividing the PG-A output (input shaft rotation speed) by the 2nd 
gear ratio does not match the PG-B output (output shaft rotation speed) after 2nd gear is engaged, 
diagnostic trouble code No. 52 is output. In addition, if related diagnostic trouble codes (Nos. 
51 , 52, 53 and 54) are output 4 times, there is an incorrect gear ratio, fail-safe code No. 86 
is output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe measure. 


• Malfunction of pulse generator A or B 

• Malfunction of transfer driven gear 

• Malfunction of end clutch retainer 

• Malfunction of rear clutch 

• Noise generated 

• Malfunction of kickdown brake' ' 



*: Refer to Automatic Transaxle Overhaul 



SCAN TOOL DTC 

Is A/T diagnostic trouble code No. 51 

OUtDUt? 


Yes 


Code Nos. 51, 86 - 1 st gear incorrect 
ratio check (Refer to P.23A-29.) 









No 



Replace the kickdown brake. * 



Code No. 53, 86 3rd gear incorrect ratio 


Probable cause , 


[Comment] 

If the value resulting from dividing the PG-A output (input shaft rotation speed) by the 3rd 
gear ratio does not match the PG-B output (output shaft rotation speed) after 3rdjiear is 
engaged, diagnostic trouble code No. 53 is output. In addition, if related diagnostic trouble 
codes (Nos. 51 , 52, 53 and 54) are output 4 times, there is an incorrect gear ratio, fail-safe 
code No. 86 is output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe 
measure. 


• Malfunction of pulse generator A or B 

• Malfunction of transfer driven gear 

• Malfunction of end clutch retainer 

• Malfunction of front clutch 

• Noise generated 



*: Refer to Automatic Transaxle Overhaul 



I No 



SCAN TOOL DTC 

Is A/T diagnostic trouble code No. 51 
output? 


Yes t 


Code Nos. 51, 86- 1 st gear incorrect 
ratio check (Refer to P.23A-29.) 









Replace the front clutch. * 



Code No. 54, 864th gear incorrect ratio 


Probable cause 


[Comment] 

If the value resulting from dividing the PG-A output (input shaft rotation speed) by the 4th 
gear ratio does not match the PG-B output (output shaft rotation speed) after 4th gear is engaged, 
diagnostic trouble code No. 54 is output. In addition, if related diagnostic trouble codes (Nos. 
51 , 52, 53 and 54) are output 4 times, there is an incorrect ratio, fail-safe code No. 86 is 
output and the vehicle is locked in 3rd gear (D) or 2nd gear (2, L) as a fail-safe measure 


• Malfunction of pulse generator B 

• Malfunction of connector 

• Malfunction of transfer driven gear 

• Malfunction of end clutch retainer 
Malfunction of rear clutch 

Noise generated 

• Malfunction of kickdown brake 

• Malfunction of end clutch 



*: Refer to Automatic Transaxle Overhaul 



SCAN TOOL DTC 

Is A/T diagnostic trouble code No. 52 
output? 



Yes 



Code nos. 52, 86 - 2nd gear incorrect 
ratio check (Refer to P.23A-30.) 



No 



I Replace the end clutch. 
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Code No. 59 Anomalous vibration occurrence 


Probabje cause 


[Comment] 

If pulse generator A output indicates the revolution alteration by more than 50 
r/min in a specified cycle, diagnosis code 59 is output. 


• Noise generated 

• Automatic transmission fluid deteriorated 

• Vibration occurred 



TsTReT^lclse^r^Re^uTse^eneralcT 

A output waveform? 



I No 



Eliminate the source Of noise. 



Replace automate'transmission fluid. 
(Refer to GROUP 00 - Maintenance 
Service.) 



Check trouble symptom. 

ngT 



Inspection procedure 15; vibration. 
(Refer to P.23A-43.) 



Code No.61 Torque reduction request and execution sig- 
nal lines 



Code No.62 Torque reduction request signal lines 



Code No.63 Torque reduction execution signal lines 



Probable cause 



[Comment] 

If a "torque reduction executing" signal is detected for 0.2 second or more while a 
"no torque reduction request" signal is being output, there is a short-circuit in the 
torque reduction request signal line or an open circuit in the torque reduction execution 
signal line, and code No. 61 is output. 

If a "torque reduction executing" signal is not detected four times even though 0.2 
second has passed since a "torque reduction request" signal was output, there is 
an open circuit in the torque reduction request signal line and code No. 62 is output. 
If a "torque reduction permissible" signal is not detected under the following conditions, 
there is a short-circuit in the torque reduction execution signal line and code No. 
63 is output. 

The transaxle output shaft speed has been 1 ,000 r/min or higher after the ignition 
switch in turned on. 

Engine speed has been 1 ,000 r/min or higher for 20 minutes or more after the ignition 
switch is turned on. 



Malfunction of ECM 
Malfunction of TCM 
Malfunction of connector 



Measure at ECM B-53 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between (7) and ground 
« iripilion.sjftit.tti,. ON 

OK: 4.8-5.2 V 



T 



NG 



Check the following connector: 
• B-61 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the following connectors: 
. B-53, B-61 



ING 



«- Repair 



Check the harness wire between the 
TCM and ECM. 



NG 



Repair 





OK 




I Check trouble symptom. 






r NG 


NG m 


Check the harness wire between the 
TCM and ECM. 


J OK 





un 



Replace the TCM. 



Repair 



Check the ECM. (RefertoGROUP 1 3A 
- Troubleshooting.) 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Inspection 
procedure 


Florence page 


Communication with scan tool is not possible 


1 


P.23A- 33 




Starting impossible (will not crank) 


2 


P.23A-33 


Driving impossible 


Does not move forward 


3 


P.23A- 34 


Does not back-up 


4 


R23A-35 ■<■■ 




Does not move (forward or reverse) 


i 5 
i J 


P23A-36 




Engine stalling during shifting 


6 


P.23A-36 


Malfunction when 


Shocks when shifting from NtoD and long lag time 


7 


R23A- 37 


starting 


Shocks when shifting from Nto R and long lag time 


6 


P 23 A- 38 




Shocks when shifting from N to D, N to R and long lag 
time 


9 


P.23A-39 


Malfunction when 
shifting 


Shocks and flare shift 


10 


P.23A-40 , 


Early, late shift 


All points 


11' f 
1 1 




points 


Some points 


12 




Does not shift 


No fail-safe codes 


1 o 


P.23A- 42 


Malfunction while 


Poor acceleration 


14 

1 H 




driving 


Vibration 


IO 




Overdrive switch system 


1 D 




Closed throttle position switch system 


17 


P.23A-44 


A/C load signal system 


18 


P.23A- 45 


Vehicle speed sensor system 


19 


P.23A-46 
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



• Communication with scan tool is not possible 


Probable cause 


[Comment] 

If communication with the scan tool is not possible, the cause is probably a defective diagnosis 
line or the TCM is not functioning. 


• Malfunction of diagnosis line 

• Malfunction of TCM power supply circuit 

• Malfunction of TCM ground circuit 

• Malfunction of TCM 



is communication with other systems 
possible using the scan tool? 


No 


Check the diagnosis line with scan tool. 
Repair, if necessary. 





Yes 



Measure at TCM connectors B-61 and 
B-62. 


I NG 


Check the following connectors: 
. B-61,. B-62 


NG 






• Disconnect the connector and mea- 
sure at the harness side. 








• Voltages between terminals (12), 

(25) and ground 

OK: Battery positive voltage 

• Continuity between terminal (13), 

(26) , (45) and ground 
OK: Continuity 




Check trouble symptom. 








r NG 




Replace the TCM. 










[OK 


NG t 






Check the following connectors; 
. B-49, B-66, C-22 


Repair 









Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire between 

the TCM and power supply. Repair, 
if necessary. 

Check the harness wire between! 
the TCM and ground. Repair, if nec- 
essary. 



INSPECTION PROCEDURE 2 



• Starting impossible (will not crank) 


Probable cause 


[Comment] 

Starting is not possible when the selector lever is in P or N range. In such cases, the cause 
is probably a defective engine system, torque converter or oil pump. 


• Malfunction of engine system 

• Malfunction of torque converter 

• Malfunction of torque converter clutch 

• Malfunction of oil pump 



Engine system check 

• Check the control system, ignition 

system, fuel system and main en- 
gine system, and confirm thatevery- 
thing is normal. 

• If there is an abnormality, repair or 
replace the engine system. 



| After completion 



Torque converter check 

• Check to be sure that the torque 
converter installation is not defec- 
tive (inserted at an angle, etc.). 

• If there is an abnormality, carry out 
repairs. However, if the splines are 
damaged and repairs are not pos- 
sible, replace the torque converter 
assembly. 



After completion 



*: Refer to Automatic Transaxle Overhaul 



Oil pump check * 

• Check to be sure that there are no 
abnormalities such as oil pump sei- 
zure, side clearance abnormalities 
or loosening of bolts. 

• If there is an abnormality, replace 
the oil pump assembly. 
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INSPECTION PROCEDURE 3 



• Does not move forward 


Probable cause 


[Comment] 

When the engine is idling, the vehicle does not move forward even if the selector lever is 
shifted from N to D, 2 or L range. In such cases, the cause is probably abnormal line pressure, 
or a defective rear clutch or one-way clutch. 


• Abnormal line pressure 

• Malfunction of rear clutch 

• Malfunction of one-way clutch 

• Malfunction of valve body 



*: Refer to Automatic Transaxle Overhaul' 



NG 



Vehicle usually starts off but forward 
movement sometimes becomes 
impossible in D or 2. 



No 



Yes 



Hydraulic pressure test 
(Refer to P.23A-65.) 
• Check the rear clutch pressure 
when shifting from N to D range. 
Standard value: 730-830 kPa 
(104-118 psi) 



OK 



Rear clutch system check * 

• Remove the oil pan and valve body. 

• Pistons should operate and pres- 
sure should also be maintained 
when air is blown through the rear 
clutch oil holes in the transaxle 



OK 



NG 



Valve body disassembly, cleaning 
and reassembly * 

• Pay particular attention to loos- 
ening of bolts, and to damage, 
chipping or slippage of O-rings, 
valve intermediate plate and 
body. 

• If it is considered that the dam- 
age or chipping cannot be re- 
paired, replace the valve body 
assembly. 



No 



Vehicle moves forward in L range. 
Yes 

Replace the one-way clutch. * 



Rear clutch check * 

• Check for burning of the facing, 
defective piston seal rings and 
interference between the end 
plate and retainer. 
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INSPECTION PROCEDURE 4 



• Does not back-up 


Probable cause 


[Comment] 

When the engine is idling, the vehicle does not back-up even if the selector lever is shifted 
from N to R range. In such cases, the cause is probably abnormal pressure in the low reverse 
brake or front clutch, or a defective low reverse brake or front clutch. 


• Abnormal low reverse brake pressure 

• Abnormal front clutch pressure 

• Malfunction of front clutch >' 

• Malfunction of low reverse brake" 

• Malfunction of valve body 



*: Refer to Automatic Transaxle Overhaul 



Hydraulic pressure test 

(Refer to P.23A-65.) 

• Measure the front clutch pressure 

in R range at 2,500 r/min. 
Standard value: 1,640- 2,240 kPa 
(233-319 psi) 



NG 



OK 



Hydraulic pressure test 
(Refer to P.23A-65.) 
• Measure the low reverse brake 
pressure in R range at 2,500 r/min. 
Standard value: 1,640-2,240 kPa 
(233-319 psi) 



NG 



Low reverse brake system check 
* 

• Remove the oil pan and valve 
body. 

• Pistons should operate and 
pressure should also be 
maintained when air is blown 
through the low reverse brake 
oil holes in the transaxle case. 



NG 



OK 



Front clutch system check* 

• Remove the oil pan and valve body. 

• Pistons should operate and pres- 
sure should also be maintained 
when air is blown through the front 
clutch oil holes in the transaxle 
case . 



NG 



Front clutch and low reverse brake 
check * 

• tsutj m $«diki?> uf t=t «|xi!>s 
defective piston seal rings and 
interference between the end 
Dlate and retainer. 



OK 



Valve body disassembly, cleaning 
and reassembly * 

• Pay particular attention to loos- 
ening of bolts, and to damage, 
chipping or slippage of O-rings, 
valve intermediate plate and 
body. 

• if it is considered that the dam- 
age or chipping cannot be re- 
paired, replace the valve body 
assembly. 



O 



K 
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INSPECTION PROCEDURE 5 



• Does not move (forward or reverse) 


Probable cause' 


[Comment] 

When the engine is idling, the vehicle does not move forward or in reverse even if the selector 
lever is shifted from N to D, 2, L or R range. In such cases, the cause is probably abnormal 
reducing pressure, or a defective oil pump or power train. 


. Abnormal reducing pressure 

• Malfunction of power train 

• Malfunction of oil pump 

• Malfunction 'of valve body 



*: Refer to Automatic Transaxle Overhaul 



Hydraulic pressure test (Refer to P.23A-65.) 
• Measure the reducing pressure in N range while the 
engine is idling. 

Standard value: 370-490kPa(53-70 psi) 


OK 


- Power train check * 
• Disassemble the transaxle, check the condition of tha 
planetary carrier, idler gear, output shaft and other parts, 

and repair or replace if necessary. 


, i 


OK 


Reducing pressure adjustment (Refer to P.23A-90.) 


,, NG 






Valve body disassembly, cleaning and reassembly * 

• Pay particular attention to loosening of bolts, and to 
damage, chipping or slippage of O-rings, valve Inter- 
mediate plate and body. 

* If it Is considered that the damage or ehrpprng cannot 
be repaired, replace the valve body assembly. 


► 

After 

completion 


Oil pump check * 

• cKeek te be «we *iat *ere -are -ne -aboefmalrties suel^ 
as oil pump seizure, side clearance abnormalities or 
loosening of bolts. 

• If there is :an jtonormatrty^ replace the oi[ pump assembly, 







INSPECTION PROCEDURE 6 



• Engine stalling during shifting 


Probable cause 


[Comment] 

When the engine is idling, the engine stalls when the selector lever is shifted from NtoD, 
2, L or R range. In such cases, the cause is probably a defective engine system or damper 
clutch control solenoid valve. 


• Malfunction of engine system 

< Malfunction of torque converter clutch solenoid 

• Malfunction of valve body 

• Malfunction of torque converter 



*: Refer to Automatic Transaxle Overhaul 



Engine system check 

• Check the control system, ignition system, fuel system and main engine system, and confirm that everything is normal., 

• If there is an abnormality, repair or replace the engine system. 

After completion 



Solenoid valve connector check 

• Check to be sure that there is no water in the connector. 

• Check to be sure that none of the terminals are shorted to each other. 

After completion 



Torque converter clutch solenoid check 

• Check to be sure that the valve is not sticking due to foreign materials packed inside solenoid. 

• If there is an abnormality, replace the solenoid assembly. 

After completion 



Transaxle cooling system check 

• Check for plugged cooler lines. 

• Check for plugged oil cooler. 

After completion 



Valve body disassembly, cleaning and reassembly * 

• Pay particular attention to loosening of bolts, and to damage, chipping or slippage of O-rings, valve intermediate plate and body. 

• If it is considered that the damage or chipping cannot be repaired, replace the valve body assembly. 

After completion 



Torque converter check 

• Check to be sure that there is no sticking due to separation from the damper clutch. 

• If there is an abnormality, replace the torque converter assembly. 
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INSPECTION PROCEDURE 7 



• Shocks when shifting from N to D and long lag time 


Probable cause 


[Comment] 

When the engine is idling, abnormal shocks or a lag time of 2 seconds or more occur when 
the selector lever is shifted from N to D range. In such cases, the cause is probably a defective 
rear clutch or valve body 


• Malfunction of rear clutch 

• Malfunction of valve body 

• Malfunction of closed throttle position switch' 



*: Refer to Automatic Transaxle' Overhaul 



When does the shock occur? 



wnen starting on 



When shifting from N to D 



Rear clutch system check * 

• Remove the transaxle, oil pan and valve body. 

• Pistons should operate and pressure should also be 

maintained when' air is blown through the rear clutch 
oil holes in the transaxle case. 



NG 



Rear clutch check * 

• Check for burning of the facing, 
defective piston seal rings and 
interference between the end plate 
and retainer. 



Shocks sometimes occur 



OK 



No 



Valve body disassembly, cleaning and 
reassembly * 

• Payparticularattentiontoloosening 

of bolts, and to damage, chipping 
or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage 
or chippinq cannot be repaired, re- 
place' the-valve body assembly. 



OK 



SCAN TOOL Data list 

• 25 - Closed throttle position switch 
. . OK: Turns from ON to OFF when 
the accelerator ped: pedal istght- 
ly depressed f iidm the fully 
closed position. 



NG 



Closed throttJeoosition switch check 
• Check the closed throttle position 

switch system, according to inspec- 

Eon procedures 1 7. 

(Refer to P.23A-44.) 



TSB Revision 



23A-38 



AUTOMATIC TRANSAXLE <2.0L t ' 

ENGINE (TURBO) AND 2.4L ENGINE> -Troubleshooting 



INSPECTION PROCEDURE 8 



• Shocks when shifting from N to R and long lag time 


Probable cause 


[Comment] 

When the engine is idling, abnormal shocks or a lag time of 2 seconds or more occurs when 
the selector lever is shifted from N to R range. In such cases, the cause is probably abnormal 
low reverse brake or front clutch pressure, or a defective low reverse brake or front clutch. 


• Abnormal front clutch pressure, 3 !! ,„ 

• Abnormal low reverse brake pressure 

• Malfunction of front clutch 

• Malfunction of low reverse brake 

• Malfunction of valve body 



*: Refer to Automatic Transaxle Overhaul 



OK 



When does the shock occur? 



When starting off 



When shifting from N to R 
NG 



Hydraulic pressure test 
(defer to P.23A-65.) 
• Measure the front clutch pressure 

in R range at 2,500 r/min. 
Standard value: 1 ,640 - 2,240 kPa 
(233-319 DSi) 



J OK 


Hydraulic pressure test 




(Refer to P.23A-( 


55.) 




• Measure the 


low reverse brake 


pressure in R 


range at 


2,500 r/min, 


Standard value: 


1,640 


- 2,240 kPa 




(233- 


319 psi) 



NG 



Low reverse brake system 
check * 

• Remove the transaxle, oil pan and 
valve body. 

• Pistons should operate and pres- 
sure should also be maintained 

when air is blown through the low 
reverse brake oil holes in the trans- 
axle case. 



I OK 



NG 



Front clutch system check * 

• Remove the transaxle, oil pan and 
valve body. 

• Pistons should operate and pres- 

sure should also be maintained 
when air is blown through the front 
clutch oil holes in the transaxle 
case. 



NG 



Front clutch, low reverse brake check 
* 

• Check for burning of the facing, de- 
fective piston seal rings and interfer- 
ence between the end plate and 
retainer. 



Valve body disassembly, cleaning and 
reassembly * 

• Payparticularattentiontoloosening 

of bolts, and to damage, chipping 
or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage 
or chipping cannot be repaired, re- 
place the valve body assembly. 



OK 
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INSPECTION PROCEDURE 9 



• Shocks when shifting from N to D, N to R and long lag 
time 


Probable cause > 


[Comment] 

When the engine is idling, abnormal shocks or a lag time of 2 seconds or more occur when 
the selector lever is shifted from N to D range and also from N to R range. In such cases, 
the cause is probably abnormal reducing pressure or a defective oil pump. 


• '< Abnormal reducing pressure 

• Malfunction of cT'pump V!r '"* 

• Malfunction of valve 'btidy l> ~ 



*: Refer to Automatic Transaxle Overhaul 



Hydraulic pressure test (Refer to P.23A-65.) 
• Measure the reducing pressure in N range while the 
engine is idling. 

Standard value: 370-490kPa (53-70 psi) 



OK 



NG 



Reducing pressure adjustment (Refer to P.23A-90.) 

V 



When does the shock occur? 



NG 



| When shifting 



When starting off 



Valve body disassembly, cleaning and reassembly * 

• Pay particular attention to loosening of bolts, and to 
damage, chipping or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage or chipping cannot 
be repaired, replace the valve body assembly. 



Oil pump check * 

• Check to be sure that there are no abnormalities such 
as oil pump seizure, side clearance abnormalities or 
loosening of bolts. • : ' 

• If there is an abnormality, replace the oil pump assembly. 



TSB Revision 



23A-40 



AUTOMATIC TRANSAXLE <2.0L 

ENGINE (TURBO) AND 2.4L ENGINE> - Troubleshooting 



INSPECTION PROCEDURE 10 



• Shocks and flare shifts 


Probable cause 


[Comment] 

Shocks occur when driving due to upshifting or downshifting. In addition, the engine speed 
during shifting increases abnormally in comparison to normal shifting. In such cases, the cause 
is probably abnormal reducing pressure or a defective kickdown servo switch. 


• Malfunction of kickdown servo switch 

• Abnormal reducing pressure 

• Malfunction of valve body 

• Malfunction of closed throttle positron switch 

• Malfunction of pressure control solenoid valve 

• Malfunction of clutches and brakes 



*: Refer to Automatic Transaxle Overhaul 



SCAN TOOL Data list 

• 21 -Kickdown servo switch 
OK: Turns momentarily from ON 
is idling in D range and the 
depressed. 



OK 



to OFF when engine 
accelerator pedal is 



NG 



Code Nos. 21 , 22 - Kickdown servo switch system check 
(Refer to P.23A-22.) 



OK 



Kickdown servo adjustment (Refer to P.23A-84.) 



NG 



SCAN TOOL Data list 

• 25 -Closed throttle position switch 
OK: Turns from ON to OFF when 
the accelerator pedal is slight- 
ly depressed from the fully 
closed position. 



After completion 



Closed throttle position switch check 
• Check the closed throttle position 
switch system according to inspec- 
tion procedures 17. 
(Refer to P.23A-44.) 



NG 



Reducing pressure adjustment 
(Refer to P.23A-90.) 



OK 



QK 



NG 



Valve body disassembly, cleaning and 
reassembly * 

• Payparticularattentiontoloosening 

of bolts, and to damage, chipping 
or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage 
or chipping cannot be repaired, re- 
place the valve body assembly. 



SCAN TOOL Actuator Test 

• 01 -Pressurecbntrolsblenoldvalve 

• Measure the kickdown servo brake 
application pressure in D range 
while the engine is idling and the 
A/T fluid temperature is 80°C (178 
°F). 

Standard value: 245 - 294 kPa 
(35-42 psi) 

{when PCSV DUTY is 50%) 



NG 



OK 



Pressure control solenoid 
valve check 

• Check for sound of opera- 
tion in D range while the 
engine is idling. 

• Check to be sure that the 
valve is not sticking due 
to foreign materials being 
clamped. 

• If there is an abnormality, 
replace the solenoid valve 
assembly. 



Clutch and brake 
check * 

• Check each end play, and 
if they exceed the stan- 
dard values, adjust so that 
they are within the stan- 
dard values. 
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• All points (Early, late shifting points) 


Probable cause 


[Comment] 

All shift points occurs early, late while driving, in such cases, the cause is probably a defective 
pulse generator B (PG-B) or shift control solenoid valve A or B(SCSV-A, B). 


a Mislfi motion nf milco noncsriatrtr R iPR"Rl 

• iviaii ui iuuui i ui [juibc yciicidiui u(na^ 

• Malfunction of shift control solenoid valve A or 
B (SCSV-A, B) 

• Malfunction of TCM 

• Abnormal reducing pressure or kickdown servo 
brake application pressure 

• Malfunction of clutches and brakes 

• Malfunction, of Valve body, ,-. 



★: Refer to Automatic Transaxle Overhaul 



SCAN TOOL Data list 

• 32 - Pulse generator B (PG-B) 

OK: Increases in proportion to vehicle speed 



OK 



, NG 



Code Nos. 32, 82 - Pulse generator B(PG-B) system 
check (Refer to P.23A-25.) 



SCAN TOOL Data list 

• 27 - Shift control solenoid valve A and B drive signals 
OK: Shifting command signal matches actual shifting 
step. :. . ' " 



OK 



NG 



Replace the TCM. 



Hydraulic pressure test 

(Refer to P.23A-65.) 

• Measure the reducing pressure and 

kickdown: servo brake application 
pressure in 2 range at 2,500 r/min. 

Standard value: 

Reducing pressure 370-490kPa 
(53-70 psi) 

Kickdown servo brake application 
pressure 813-882kPa(118-128 psi) 



OK 



N9 



Clutch and brake check * 

• Check each end play, and if they 
exceed the standard values, adjust 
so that they are within the standard 
values. 



Reducing pressure adjustment 
(Refer to P.23A-90) 



After completion 



Valve body disassembly, cleaning and 
reassembly * 

• Pay particular attention to loosening 

of bolts, and to damage, chipping 
or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage 
or chipping cannot be repaired, re- 
place the valve body assembly. 
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• Some points (Early, late shifting points) 


Probable cause 


[Comment] 

Some shift points occurs early, late while driving. In such cases, the cause is probably a 
defective valve body, or it is a phenomenon related to control and is not an abnormality. 


• Malfunction of valve body 



Does fuzzy shifting occur normally? 



No 



Deviations at some shift points occurs only when the ATF is cold 
[35°C(95°F) or less]. 



I No 



Deviations at some shift points occurs only when the ATF is very 
hot [125°C(257°F) or more]. 



No 



Valve body disassembly, cleaning and reassembly * 

• Pay particular attention to loosening of bolts, and to damage, 
chipping or slippage of O-rings, valve intermediate plate and 
body. 

• If it is considered that the damage or chipping cannot be 
repaired, replace the valve body assembly. 



Yes 



Yes 



Yes 



*: Refer to Automatic Transaxle Overhaul 



No problem because it is a phenomenon that appears due to 
factors associated with control. 



INSPECTION PROCEDURE 13 



• No fail-safe codes (Does not shift) 


Probable cause 


[Comment] 

Shifting does not occur while driving, and no fail-safe codes are output. In such cases, the 
cause is probably a defective overdrive switch or Park/Neutral position switch. 


• Malfunction of overdrive switch 

• Malfunction of Park/ Neutral position switch 

• Malfunction of power supply circuit 

• Malfunction of TCM 



Is transaxle held at 3rd gear in D range? 



No 



Yes 



Check to be sure that backup power is being supplied to 
the TCM. 



NG 



Does overdrive operate? 



OK 



Check to be sure that power is being supplied to the TCM. 



NG 



OK 



IMO 



Yes 



SCAN TOOL Data list 

• 37 - Park/ Neutral position switch 

OK: TCM input signal and selector lever position 
should match. 



NG 



SCAN TOOL Data list 
• 35 - Overdrive switch 

OK: When overdrive switch turns from OFF to ON, 
scan tool display turns from OFF to ON. 



OK 



OK 



NG 



Check the overdrive switch system according to inspection 
procedure 16. (Refer to P.23A-44.) 



Replace the TCM. 



Code No. 36, 37 - Park/Neutral position switch system 
(Refer to P.23A-26.) 



Power circuit check 

• Pay particular attention to open circuits in the harness, 
defective connector connections and open circuits in 
fuses. 

• If there is an open circuit in a fuse, the cause of the 
short should be located and it should be reDlaced. 
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INSPECTION PROCEDURE 14 



• Poor acceleration 


Probable cause | 


[Comment] 

While driving, acceleration is poor even if downshifting is performed. In such cases, the cause 
is probably a defective clutch or brake, or a defective engine system. 


• Malfunction of clutches and brakes 

• Malfunction of engine system 



Refer to Automatic Transaxle Overhaul 

Engine system check 

• Check the control system, ignition system, fuel system „ r, 
and main engine system, and confirm that everything . , ' 

is normal. ..." ' .. 

• If there is an abnormality, repair or replace the engine 
system. 

| After completion 
Clutch and brake check * 

• Check each end play, and if they exceed the standard 
values, adjust so that they are within the standard values. 

• Check for burning and wear in each facing. 



INSPECTION PROCEDURE 15 



• Vibration 


Probable cause 


[Comment] 

Vibration occurs when driving at constant speed or when accelerating in top range. In such 
cases, the cause is probably abnormal torque converter clutch pressure or a defective torque 
converter. • 


• Abnormal torque converter clutch pressure 

• Malfunction of engine system 

• Malfunction of torque converter 
Malfunction of valve body 

" 



Refer to Automatic Transaxle Overhaul 

.•ill.' i - ■ ■- - ( - 



Does the problem occur even when the oil temperature 

sensor connector is disconnected? 



Yes 



No 



Hydraulic pressure test (Refer to P.23A-65.) 
• Measure the torque converter clutch pressure in D range 
at 2,500 r/min (3rd gear). 

Standard value: 450-650 kPa (64-92 psi) 

! 



Engine system check 

• Check the control system, ignition system, fuel system 
and main engine system, and confirm that everything 

is normal. 

• If there is an abnormality, repair or replace the engine 
system. 



1 



NG 



Replace the torqueconverterassembly. 



± 



OK 



Valve body disassembly, cleaning and reassembly * 

• Pay particular attention to loosening of bolts, and to 
damage, chipping or slippage of O-rings, valve inter- 
mediate plate and body. 

• If it is considered that the damage or chipping cannot 
be repaired, replace the valve body assembly. 
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INSPECTION PROCEDURE 16 



• Overdrive switch system 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably a defective overdrive switch circuit or defective 
ignition switch circuit. 


• Malfunction of overdrive switch ' 

• Malfunction of connector 

• Malfunction of ignition switch 

• Malfunction of TCM 



Overdrive switch check 
(Refer to P.23A-97.) 



■NG 



OK 



Measure at overdrive switch connector 
C-14. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminals (3J and 
ground 

• Ignition switch:ON 

OK: Battery positive voltage 



OK 



Check the following connectors: 

• B-29, B-62, B-64, C-14, C-22 



OK 



I Check trouble svmotom. 



NG 



Check the harness wire between the 

overdrive switch and TCM connectors. 



OK 



IReDlace the TCM. 



NG 



NG 



NG 



Replace 



Repair 



Repair 



Check the following connectors; 

• B-49, B-66, C-22 



NG 



OK 



Repair 



Check trouble symptom. 






r NG 


NG 


Check the harness wire between the 

ignition switch and overdrive switch 
connectors. 




OK 




Ignition switch check (Referto GROUP 
54 - Ignition Switch.) 





Repair 



INSPECTION PROCEDURE 17 



• Closed throttle position switch system 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably a defective closed throttle position switch 
circuit. 


• Malfunction of closed throttle position switc 

• Malfunction of connector """.."*' 

• Malfunction of TCM 

it •■■•bf.:' 



Closed throttle position switch check 
(Refer to GROUP 13A- On-vehicle 
Inspection of MFI Components.) 



OK 



Check the following connectors: 
. A-63. B-61 



OK 



NG 



Check the harness wire between the 
closed throttle position switch and TCM 
connectors. 



OK 



NG 



NG 



Check trouble symptom. 



NG 



Replace the throttle position sensor. 



-** Repair 



Repair 



Replace the TCM. 
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INSPECTION PROCEDURE 18 



• A/C load signal system 


Probable cause 


[Comment] 

In cases such as the above, the cause is probably a defective Idle position switch circuit. 


• Malfunction of dual pressure switch" "* 

• Malfunction of connector* 

• Malfunction of A/C system 

• Malfunction of TCM 



Dual pressure switch check (Refer to 
GROUP 55 - On-vehicle Service.) 



OK 



Measure at TCM connector B-61 . 

• Disconnectthe connector and mea- 
sure at the harness side. 

• Ignition switch: ON 

• A/C switch: ON 

• Voltage between terminals (8) and 
ground 

OK: Battery positive voltage 



OK 



Check the following connectors 1 
• A-32,A-47,A-95,B-07,B-25,B-61, 
B-76 



OK 



Check trouble symptom. 



NG 



NG 



NG 



Replace 



A/C system check (Refer to GROUP 
55 - Troubleshooting.) 



Repair 



Replace the TCM. 
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• Vehicle speed sensor system 


Probable 'cause 


[Comment] 

In cases such as the above, the cause, is probably a defective vehicle speed sensor circuit. 


• Malfunction of vehicle speed switch 

• Malfunction of connector 

• Malfunction of TCM 



Check the vehicle spe 


ed sensor. 


(Refer to P.23A-62) 








OK 



NG 



Measure at the vehicle speed sensor connector A-76. 

• Disconnect the connector, and measure at the harness side. 

1. Voltage between 1 and ground 
(Ignition switch: ON) 

OK: Battery positive voltage 

2. Voltage between 3 and ground 
(Ignition switch: ON) 

OK: 4.8-5.2V 
3 NG ntinuit y b etween 2 and ground 
: Continuity 



Che 



lOK 



k the following con- 



nector. A-76, B-62 



NG 



Repair 



OK 



I Check trouble symptom. 



I NG 



1. NG 



2. NG 



Check the harness wire 
between the TCM and the 
vehicle speed sensor 
connector. 


»- Repair 




OK 




Replace the TCM. 



Replace 



Check the following con- 
nector. B-63 



JOK 

| Check trouble symptom. 



NG 



Repair 



NG 



Check the harness wire 
between the vehicle 
speed sensor and ignition 
switch connector. 



NG 



Repair 



I OK 



Check the ignition switch. 

(Refer to GROUP 54 -lanitJon switch) 



Check the following con- 



nector. B-62 



NG 



-+. Repair 



OK 



Check trouble symptom. 



NG 



Check the harness wire 
between the TCM and the 
vehicle speed sensor 
connector.' 








OK 



Repair 



I Replace the TCM. 



Check the harness wire between the vehicle speed sensor and 
the ground and repair if necessary. 
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SERVICE DATA REFERENCE TABLE 



Item 
No. 


Check item 


Check conditions 


Normal condition 


11 


Throttle position 
sensor 


Ignition: ON 
Engine: Stopped 
Selector lever position: 
N range 


Fully closed 


400-1 ,000 mV 


Depressed 


Gradually rises 
from the above 
value 


Fully open (for at least 2 se- 
conds) 


4,500^5,500 mV 


15 


Oil temperature 
sensor 


Warming up 


unve ior i o minuies or more 
so that the automatic trans- 
mission fluid temperature be- 
comes 

70-90°C(158-194°F). 


Gradually rises to 
70-90°C 


21 


Kickdown servo 
switch 


Selector lever position: 
L range 


Idling (vehicle stopped) 


O N 


Selector lever position: 
2 range 


Idling (vehicle stopped) 


OFF 


Driving at 10 km/h(6 mph) 


ON 


Driving at constant speed of 
40 km/h (25mph) (20 seconds 
or more) 


OFF 


Qplpptnr lp\/pr nnQitinrv 

OdCl^HJI ICVCI [JUOILIUII. 

D range 
Overdrive: OFF 


n ri\/i nn at pnncta nt cnooH r\f 
l_>IIVIIiy dl OUIIoLdllL oUtrtrU Ul 

50 km/h (31 mph) (20 seconds 
or more) 


ON 


Qplpptnr lp\/pr noQition* 

D range 
Overdrive: ON 


L-Miviny dl UUIIoLdlll optrcU Ul 

50 km/h (31 mph) (20 seconds 
or morej 


OFF 


23 


Ignition signal 


Selector lever position: 
L range 


Idling (vehicle stopped) 


600-900 rpm 


oeiecior lever position. 
D range 
Overdrive: OFF 


Driving at constant speed of 
50 km/h (31 mph) (20 seconds 
or more) 


1 ,800-2,200 rpm 


25 


Closed throttle 

r*r\citir\n c\A/itr*h 
pUolllUII oWUOM 


Ignition: ON 
Engine: Stopped 
Selector lever position: 
N range 


Fully closed 


ON 


Depressed 


OFF 


Fully open (for at least 2 se- 
conds) 


" OFF 


26 


A/C load signal 


Engine: Idling 


A/C switch: ON 


ON 


Selector lever position: 
D range 


A/C switch: OFF 


OFF 
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No. 


Check item 


Check conditions 


Normal condition 






Accelerator pedal position 
Engine: Idling (vehicle 
stoDDed^ 

Selector lever position: 
u range 


Fully closed 


C 




Shift control 
solenoid valve A 
(SCSV-A) drive 
signal and shift 


Depressed slightly 


1 


27 


Selector lever position: 
L range 


Idling (vehicle stopped) 


1 




control solenoid 
valve B (SCSV-B) 




Idling (vehicle stopped) 




c | 




drive signal 


Selector lever position: 


Driving at 10 km/h(6 mph) 


1 






2 range 


Driving at constant speed of 
40 km/h(25mphH20 seconds 
or more) 


2 


27 


Shift control 
solenoid valve A 

signal and shift 
control solenoid 
/alveB (SCSV-B) 
drive signal 


Selector lever position: 

1"} rannp 
\j \ cii iyc 

Overdrive: OFF 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


3 


Selector lever position: 
D range 
Overdrive: ON 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


4 






Brake pedal position 


Depressed 




ON ■ . 


28 


Stop light switch 


Ignition switch: ON 
Engine: Stopped 


Released 

Driving at 5 km/h (3.1 mph) 


OFF 


31 


•ulse generator A 


Selector lever position: 
D range 
Overdrive: OFF 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


1 ,800-2,200 rpm 


PG-A) 


Selector lever position: 
D range 
Overdrive: ON 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


1,200-1 ,500 rpm 


32 


•ulse generator B 


Selector lever position: 
D range 
Overdrive: OFF 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


1 ,800-2,200 rpm 


PG-B) 


Selector lever position: 
D range 
Overdrive: ON 


Driving at constant speed of 
50 km/h(31 mph) (20 seconds 
or more) 


1 ,800-2,200 rpm l 


35 


)verdrive switch 


Ignition switch: ON 


Overdrive switch: ON 


OD 


Engine: Stopped 


Overdrive switch: OFF 


OD-OFF 


37 


'ark/Neutral 
osition switch 


Ignition switch: ON 
Engine: Stopped 


Selector lever: P range 
Selector lever: R range 
Selector lever: N range 
Selector lever: D range 
Selector lever: 2 range 
Selector lever: L range 


P,N 
R 

P, N 
D 

2 
L 
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Item 
No. 


Check item 


Check conditions 


Normal condition 




Vehicle speed 
sensor 


Selector lever position: 
2 range 


Idling (vehicle stopped) 


0 km/h 


Driuinn at 1 0 krti/h Tfi mnh\ 

L^IIVIIIU CIL I U IMII/II IU 1 1 lijl II 


10 km/h 


Driving at constant speed of 
40 km/h (25 mph) (20 seconds 
or more) 


KlM/n 


Selector lever position: 
D range 

Overdrive: OFF 


Driving at constant speed of 
50 km/h (31 mph) (20 seconds 
or more) 


50 km/h 


45 


Pressure control 
solenoid valve 
(PCSV) 


Accelerator pedal position 
Engine: Idling (vehicle 
stopped) 

OclcClOr lt?Vt3l pobiiiuri. 

D range 


r Lilly VIUocU 


65-85% 


Depress slightly 

[Driving at 5 km/h (3.1 . mph)] 


90—100 % 


47 


Torque converter 
clutch solenoid 
Amount of torque 
converter clutch 
slippage 


Selector lever position: 
D range 

Overdrive: OFF 


Driving at constant speed of 
50 km/h (31 mph) (20 seconds 
or more) 


100-300 rpm 


Driving at constant speed of 
70 km/h (43 mph) 


0-10 rpm 


49 


Torque converter 
clutch solenoid 
duty 


Selector lever position: 
D range 
Overdrive: OFF 


Driving at constant speed of 
50 km/h (31 mph) (20 seconds 
or more) 


0% 


Driving at constant speed of 
70 km/h (43 mph) 


40-60 % 



ACTUATOR TEST REFERENCE TABLE 



Item No. 


Check item 


Drive contents 


Check conditions 


Normal condition 


01 


Pressure control 
solenoid valve 
(PCSV) 


Current flows to the so- 
lenoid valve for 5 se- 
conds at 50% duty 


Engine: 

Idling (Vehicle stopped) 
Selector lever: D range 
Throttle opening angle: 
Fully closed 


The kickdown brake hy- 
draulic pressure is mea- 
sured and the pressure 
during actuator driving is 
lowered. 
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FAIL-SAFE FUNCTION REFERENCE TABLE 23100830044 

The judgement conditions for fail-safe items are the same as the judgement conditions for the related 
diagnosis codes. If these related diagnosis codes are output 4 times in succession, a fail-safe item 
is recorded. 

Accordingly, if a fail-safe item is output, the diagnostic trouble codes will also be output at the same 
time. 

In addition, fail-safe codes lock the transaxle in 3rd or 2nd gear. Fail-safe will be cancelled if the ignition 
switch is turned to OFF. The diagnostic trouble codes will remain. 



Code 
No. 


Item 


Fail-safe 


Related diagno- 
sis code No. 


81 


Open circuit in pulse generator A (PG-A) 


Hold in 3rd gear (D) or 2nd gear (2, L) 


31 


82 


Open circuit in pulse generator B (PG-B) 


Hold in 3rd gear (D) or 2nd gear (2, L) 


32 


83 


Open or short circuit in shift control sole- 
noid valve (SCSV-A) 


Hold in 3rd gear 


41,42 


84 


Open or short circuit in shift control sole- 
noid valve (SCSV-B) 


Hold in 3rd gear 


43,44 


85 


Open or short circuit in pressure control 
solenoid valve (PCSV) 


Hold in 3rd gear (D) or 2nd gear (2, L) < 


IS, 46 


86 


Incorrect gear ratio 


Hold in 3rd gear (D) or 2nd gear (2, L) 


51,52,53, 54 
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CHECK AT TCM TERMINALS 
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Ul 
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lA 
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K> 
UJ 


K> 
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KJ 
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KJ 

o- 


■o 


o 




K> 


UJ 


A. 


U. 


o- 



TFA0828 



Termi- 
nal No. 


Check item 


Check conditions 


Normal condition 


Remarks 


1 


Torque converter 
clutch solenoid 


Engine: Idling 

Selector lever position: D range 


o v 




When clutch solenoid is operating 


1-3V 


2 


Shift control solenoid 
valve A (SCSV-A) 


Engine: Idling 

Selector lever position: L range 


■ Battery positive 
voltage 




Engine: Idling 

Selector lever position: 2 range 


OV 


3 


Oil temperature 
warning light 


At all times 


o v 


AWD only 


igniiion swucn. o mmuies aner turning 
on 


oanery positive vuu 
age 


4 


Communication with 
ECM 


Engine: idle 

Selector lever: D range 


0 v 




7 


Kickdown servo 
switch 


Engine: Idling 

Selector lever position: L range 


OV 




Selector lever position: D range, 
Transaxle condition: 2nd gear 


Battery positive 
voltage 


- 


8 


A/C compressor 
clutch relay signal 


A/C switch' ON 

/ V W UVVI Lu 1 1 ■ W 1 *l 


Battery positive 
voltage 




A/C switch: OFF 


0 v 


9 


Diagnostic output 
terminal 


When normal 


0 -» 5 V 

Flashing 




11 


Diagnostic test mode 
control terminal 


- 


— 




12 


Power supply 


Engine: Idling . 


Battery positive 
oltage 




13 


Ground 


Engine: Idling 


o v 




14 


Pressure control 
solenoid valve 
(PCSV) 


Engine: Idling 

Selector lever position: D range 


1.5-2.0 V 




15 


Shift control solenoid 
valve B (SCSV-B) 


Transaxle condition: 1 st and 2nd gear 


Battery positive 
voltage 




Transaxle condition: 3rd and 4th gear. 


OV 


17 


Communication with 
ECM 


Engine: idle after warming up 
Selector lever: D range 


otherthan 0 V 
(approx. 2.5 V) 
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1 Gil Til 

nal No. 


Check item 


Check conditions 


Normal condition 


Remarks 


16 


Communication with 
ECM 


Engine: idle 

Selector lever: D range 


5 V 




20 


Closed throttle 


Engine: Idling 


0 V 




r^/"\ citizen c\A/itr*h 
pUblllUN bWUCll 


Engine: Off idle 


5V 




21 


Throttle position 


Accelerator pedal: Fully closed 


0.4-1. OV 




JO 1 1 o W 1 


Accelerator pedal: Fully open 


4.5-5.5 V 




23 


Oil temperature 


Fluid temperature: 20°C(68°F) 


3.9 V 




sensor 


Fluid temperature: 100°C(212°F) 


1.4 V 




24 


Sensor ground 


Engine: Idling 


OV |„ 


25 


Power supply 


Engine: Idling 


Battery 
voltage 


positive 


26 


Ground 


Engine: Idling 


| 0 V 






31 


Park/ Neutral position 
switch (P) 


Selector lever position: P range 


Battery 
voltage 


positive 






Selector lever position: Out of P range 


OV 




3? 


Park/ Neutral position 
switch (R) 


Selector lever position: R range 


Battery 
voltage 


positive 


— 




Selector lever position: Out of R range 


OV 




33 


Park/ Neutral position 
switch (N) 


Selector lever position: N range 


Battery 
voltage 


positive 






Selector lever position: Out of N range 


0 V 




34 


Park/ Neutral position 
switch (D) 


Selector lever position: D range 


Battery 
voltage 


positive 






Selector lever position: Out of D range 


0 V 




00 


Park/ Neutral position 


Selector lever position: 2 range 


Battery positive 
voltage 






switch (2) 


Selector lever position: Out of 2 range 


0 V 




36 


Park/ Neutral position 


Selector lever position: L range 


Battery 

voltage 


positive 






switch (L) 


Selector lever position: Out of L range 


OV 




37 


Overdrive switch 


Overdrive ^witrh' ON 

\_/ V UlUI I V U OVVI L 1 1 . \_/ 1 N 


Battery 
voltage 


positive 








Overdrive switch: OFF 


0 V 




38 




Brake pedal is depressed 


0 V 




Stop light switch 


Brake pedal is released 


Battery 
voltage 


positive 
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Termi- 
nal No. 


Check item 


Check conditions 


Normal condition 


Remarks 


39 


Backup power supply 


Ignition switch: OFF 


Battery positive 
voltage 




40 


Vehicle speed sensor 


Vehicle: Slowly moving forward 


0->5 V 

Flashing 


- 


41 


Pulse generator B 
(PG-B) 


Measure between terminals (41) and 

Engine: 3,000 r/min 

Selector lever position: D range 

Transaxle condition: 3rd gear 


1 .5 V AC or more 




42 


Pulse generator B 
(PG-B) 


Measure between terminals (41) and 

Engine: 3,000 r/min 

Selector lever position: D range 

Transaxle condition: 3rd gear 


1.5 VAC or more 


- 


43 


Pulse generator A 
(PG-A) 


Measure between terminals (43) and 
(44) 

Engine: 3,000 r/min 

Selector lever position: D range 

Transaxle condition: 3rd gear 


1 .5 V AC or more 




44 


Pulse generator A 
(PG-A) 


Measure between terminals (43) and 
(44) 

Engine: 3,000 r/min 

Qplpptnr Ipvpt nnQitinn* D rpnnp 
ocicisivji icvci [juoiliui i. t-t i cii lyc 

Transaxle condition: 3rd gear 


1 .5 V AC or more 


— 


45 


Ground 


Engine: Idling 


o v 




46 


Ignition pulse 


Engine: 3000 r/min 


0.3-3.0 V 
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OSCILLOSCOPE INSPECTION PROCEDURE 



23100850057 



Check 
item 


Check conditions 


Normal condition 
(vyave form sample) 


Pulse 
generator 
A (PG-A) 


Selector lever position: D range 
Overdrive: OFF 


Driving at constant speed of 50 
Km/n(ol mph) (du seconds or 
more) 


Waveform A 


Pulse 
generator 
B (PG-B) 


Selector lever position: D range 
Overdrive: OFF 


Driving at constant speed of 50 
km/h(31 mph) (20 seconds or 
more) 


Waveform B 


Vehicle 
speed 
sensor 


Selector lever position: D range 
Overdrive: OFF 


Driving at constant speed of 50 
km/h(31 mph) (20 seconds or 
more) 


Waveform C 


Pressure 
control 

solenoid 
valve 

(PCSV) 


Accelerator pedal position 
Engine: Idling (vehicle stopped) 
Selector lever position: D range 


Fully closed 


- . > : 

Waveform D 

j 



WAVEFORM SAMPLE 
Waveform A 

(V) 
2 

1 

0 

-1 

-2 




Waveform C 

00. 



(ms) 



(ms) 



Waveform B 

(V) 



vwww 



(ms) 



Waveform D 

(V) 



20 
10 
0 

-10 
-20 



(ms) 

ATFA1268 
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ON-VEHICLE SERVICE 23100090152 

TRANSAXLE FLUID LEVEL CHECK 

Refer to GROUP 00 - Maintenance Service. 
TRANSAXLE FLUID REPLACEMENT 23100100175 
Refer to GROUP 00- Maintenance Service. 
TRANSFER OIL LEVEL CHECK 23100110025 
Refer to GROUP 00 - Maintenance Service. 
TRANSFER OIL REPLACEMENT 23100120023 
Refer to GROUP 00 - Maintenance Service. 
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<F4A23> 




TFA0793 



<F4A33, W4A33> 




TFA0958 



PARK/ NEUTRAL POSITION SWITCH 
CONTINUITY CHECK 

<F4A23> 



Terminal 
N 


). 






1 


'in 


1 




1 L 


2 


( 














3 








( 


p 








4 














— ^7— 


( 


p 


5 


c 




c 


j) 


c 




( 


p 


— +— 






6 


c 


p 






c 


p 












7 
























8 
























9 


c 


) 






c 


) 












10 










c 


) 








11 




c 


) 








c 


) 



<F4A33, W4A33> 



Terminal 
No. 


P 


R 


N 


D 


i 

2 | L 

i 


2 














3 






( 




( 


p 


c 


p 


( 


h 


4 






















5 






















6 






















7 






















8 






















9 


















c 


) 


10 












) 








11 












C 


) 




12 




o 
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/ Adjusting nut 




<F4A33, W4A33> 
A 




Manual 

09C0104 rnn t m | 

9.8-11.8 Nm 
7.2-8.7 ft. lbs. ,ever 

Section A-A 



09C0103 



9.8-11.8 Nm 
7.2-8.7 ft. lbs. 



Hole in end 



Hole in 
flange 




Manual 

control 

lever 



Switch 
body 

08X0128 

00004249 



/ Adjusting nut 

"9.8 Nm 
" 7.2 ft.lbs 

, , Manual control 
/\ lever 




PARK/ NEUTRAL POSITION SWITCH AND 
CONTROL CABLE ADJUSTMENT 23100150072 

1 . Set the selector lever to the "N" (Neutral) position. 

2. Loosen the'control cable to manual control lever coupling 
adjusting nut to free the cable and lever. 



3. Set the manual control lever to the neutral position. 

4. Loosen and adjust the park/neutral position switch body. 
Then the hole in the end of the manual control lever 
and the hole in the flange of the park/neutral position 
switch body must be aligned. 

5. Tighten the park/neutral position switch body mounting 

bolts to the specified torque. Be careful at this time that 
the position of the switch body is not, changed. 



6. Lightly pull the transaxle control cable in the arrow's direc- * 
tion, and tighten the adjusting nut to the specified torque, I 

7. Check that the selector lever is in "N" position. 

8. Check that each range on the transaxle side operates 

and functions correctly for each position of the selector 
lever. 



THROTTLE POSITION SENSOR (TPS) 
ADJUSTMENT 

Refer to GROUP 13A- On-vehicle Service. 



231001(0060 
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ELC 4-SPEED AUTOMATIC TRANSAXLE CONTROL COMPONENT LAYOUT 



23100860142 



Name 


Symbol 


Name 


Symbol 


A/C switch 


H 


Park/neutral position switch 
<F4A33, W4A33> 


i — 

C 


Data link connector 


K 


Pulse generator A and B <F4A23> 


B 


Kickdown servo switch 


A 


Pulse generator A and B <F4A33, W4A33> 


B 


\JU-\Jrr SWIlCn 


1 

J 


Solenoid valve 


F 


Oil temperature sensor <F4A23> 


G 


Throttle position sensor 

(With built-in closed throttle position switch) 


E 


Oil temperature sensor <F4A33, W4A33> 


G 


Transaxle control module (TCM) 


1 


Park/neutral position switch <F4A23> 


C 


Vehicle speed sensor 


... D , ! 





ATFA1570 




jj <F4A23> 

Pulse generator B 




Pulse 

generator A 



TFA1886 
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Pulse 
gene- 
rator B 



Pulse 
gene- 
rator A 

TFA1887 




YTFA0807 



Throttle position sensor 
(with builtin closed throttle position switch)- 




i_jE±5£L 

A6FU2018 



<F4A23> ^^±ih=r 
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Js/L 



B D 

D 



TFA0748 



B ,0 




9 c c 9 



TFA0749 



ELC-4A/T CONTROL COMPONENT CHECK 

23100360062 

PULSE GENERATOR A CHECK 

1 . Disconnect the pulse generator A connector 

2. Measure the resistance between the pulse generator A 

side connector terminals 1 and 2. 

Standard value: 330-390 Q [at 20°C (68°F)J 

3. If the resistance is outside the standard value, replace 
the pulse generator assembly. 



PULSE GENERATOR B CHECK 



23100370065 



1. 

2. 



3. 



Disconnect the pulse generator B connector. 
Measure the resistance between the pulse generator B 
side connector terminals 3 and 4. 

Standard value: 330-390 Q, [at 20°C (68°FVJ 

If the resistance is outside- the standard value,; replace 
the pulse generator assembly. 



PARK/ NEUTRAL POSITION SWITCH CONTINUITY CHECK 

23100140109 

Refer to P.23A-56. 

OVERDRIVE SWITCH CONTINUITY CHECK 23100330032 

Refer to P.23A-97. 

THROTTLE POSITION SENSOR (TPS) CHECK 23100390054 

Refer to GROUP 13A- On-vehicle Inspection of MFI Compo- 
nents. 

CLOSED THROTTLE POSITION SWITCH CHECK 

23100410057 

Refer to GROUP 13A - On-vehicle inspection of MFI Compo- 
nents. ' - 
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J ■ 





TFA0772 



n c: c q 



TFA0773 



KICKDOWN SERVO SWITCH CHECK 23100430046 

1 . Disconnect the kickdown servo switch connector. 

2. Remove the kickdown servo switch. 

3. Check that there is continuity '-'between kickdown servo 

switch side connector terminal 1 and the metal part inside 
the kickdown servo switch. 

4. If there is no continuity, replace the kickdown servo switch. 

5. If continuity exists, push in on servo switch. Check that 
no continuity exists between terminal 1 and the metal 
part inside the servo switch. 

6. If continuity exists, replace the kickdown servo switch. 



OIL TEMPERATURE SENSOR CHECK 



23100450042 



1. 

2. 



Disconnect the oil temperature sensor connector. 
Measure the resistance between the oil temperature sen- 
sor side connector terminals 1 and 2, and check that 
the values are as shown in the table below. 

Standard values: 



Oil temperature °C(°F) 


Resistance value kfi 


0 (32) 


16.7-20,5 


100 (212) 


0.57-0.69 



3. If the values are outside the standard values, replace 
the oil temperature sensor. 



Terminal No. 



Ml 



16X1149 



Turn 

jgU. Shaft 








n n, 
+ 


o 







Resistance 
value: 
3-10 kfi 



If 10113 

O00O39B3 



VEHICLE SPEED SENSOR CHECK 



23100460045 



10 



1. Remove the vehicle speed sensor and connect a 3 
kQ resistance as shown in the illustration at left. 

2. Turn the shaft of the vehicle speed sensor and check 

that there is voltage between terminals 2- 3. (1 turn 

= 4 pulses) 



DUAL PRESSURE SWITCH (AIR CONDITIONING LOAD) 

CHECK 23100470048 

Refer to GROUP 55 - On-vehicle Service. 
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P c o Q 

Si 



TFA1037 



6FU1364 




TORQUE CONVERTER CLUTCH SOLENOID CHECK 

23100500037 

1. Disconnect the TCC solenoid connector. 

2. Measure the resistance between the TCC solenoid side 
connector terminal 2 and the body ground. 

Standard value: Approx. 13 Q [at 20 °C (68° F)] 

3. If the resistance is outside the standard value, replace 

the solenoid valve assembly. 



PRESSURE CONTROL SOLENOID VALVE (PCSV) 

CHECK 23100510030 

1. Disconnect the PCSV connector. 

2. Measure the resistance between the PCSV side connector 
terminal 1 and the body ground. 

Standard value: Approx. 3 Q [at 20°C(68°F)] 

3. If the resistance is outside the standard value, replace 

the solenoid valve assembly. 



SHIFT CONTROL SOLENOID VALVE A (SCSV-A) 

CHECK 2 3 100 5 2 00 3 3 

1 . Disconnect the SCSV-A connector. 

2. Measure the resistance between the SCSV-A side connec- 
tor terminal 3 and the body ground. 

Standard value: Approx. 22 Q [at 20°C(68°F)] 

3. If the resistance is outside the standard value, replace 

the solenoid valve assembly. 



SHIFT CONTROL SOLENOID VALVE B (SCSV-B) 

CHECK 23100530036 

1. Disconnect the SCSV-B connector. 

2. Measure the resistance between the SCSV-B side connec- 
tor terminal 4 and the body ground. 

Standard value: Approx. 22 Q [at 20°C(68°F)] 

3. If the resistance is outside the standard value, replace 

the solenoid valve assembly. 
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TORQUE CONVERTER STALL TEST 23100540046 

Stall test consists of determining maximum engine speed 
obtained at full throttle in "D" arid "R" positions. This test 
checks torque converter stator overrunning clutch operation, 
and holding ability of transmission clutches and Jovy-reverse 
brake. * ■ 

Caution 

During this test, make sure that no one stands in front 
of, or behind, vehicle. 

1. Check the transmission fluid level, fluid temperature and 
engine coolant temperature. 

• Fluid level: At "HOT" position on dipstick 

• Fluid temperature: 70-80°C(158-176°F) 

• Engine coolant temperature: 80-90°C(176-194°F) 

2. Apply chocks to both rear wheels. 

3. Attach engine tachometer. 

4. Apply parking and service brakes fully. 

5. Start engine. 

6. With selector lever in "D" position, depress accelerator 

pedal fully to read engine maximum rpm. Do not hold 
throttle wide open any longer than is necessary to obtain 
maximum engine rpm reading, and never longer "than 
5 seconds at a time. If more than one stall test is required, , 
operate engine at approximately 1 ,000 r/min in neutral 
for 2 minutes to cool transmission fluid between tests. 

Standard value: 

2,100 - 2,600 r/min <F4A23> 

3,300 - 3,600 r/min <F4A33, W4A33> 

7. Place selector lever to "R" position and perform stall test 
by the same procedures above. 

Stall Speed Above Specification in "D" 

If stall speed is higher than Specification, rear clutch or overrun- 
ning clutch oftransaxle is slipping. In this case, perform hydrau- 
lic test to locate cause of slippage. 

Stall Speed Above Specification in "R" 

If stall speed is higher than specification, front clutch of trans- 
axle or low-reverse brake is slipping. In this case, perform 
hydraulic test to locate cause of slippage. 

Stall Speed Above Specification in "D" and "R" 

If stall speed is lower than specification, insufficient engine 
output or faulty torque converter is suspected. Check for en- 
gine misfiring, ignition timing, valve clearance etc. If these 
are good, torque converter is faulty. 
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<F4A23> 



2. Kickdown 
brake 
pressure 



8. Torque 

convener 
pressure 




1 !?™.!!l fl -4- Front clutch 
pressure pressure 



<F4A23> 




6. End clutch 
pressure 



ZTFA1028 



CF4A33, W4A33> 
4. Front clutch 
s pressure 



1. Reducing / 
pressure //. 




'5. Rear clutch 8. Torque converter 
pressure pressure 



ZTFA0333 



<F4A33, W4A33> - 3 Kickdown brake 
— - r pressure (release) 




7. Low-re- 
verse brake 
pressure 
6. End clutch 
pressure 



2. Kickdown 
brake pres- 
sure (apply) 

/' ^ ATFA0334 



HYDRAULIC PRESSURE TEST 23199999949 

1. Completely warm up the transaxle. 

2. Raise the vehicle by using a jack so that the drive wheels 
can be rotated. 

3. Connect an engine tachometer arid place it in, a position 
where it's easy to see. 

4. Attach the special oil-pressure gauge (MD998330, 
MD999563) and the adapter (MD998332) to each oil-pres- 
sure outlet port. 

When the reverse position pressure, is to be tested, the 
3,000 kPa (435 psi) type of gauge should be used. 

5. Measure each hydraulic pressure under the conditions 
in the standard hydraulic pressure table, and check that 
they are at the standard values. 

6. Use the scan tool to force-drive the actuator, and measure 
the kickdown brake pressure (Apply) when the pressure 
control solenoid valve (PCSV) is at 50 % duty. 

NOTE 

1. Vehicle speed: 0 km/h (0 mph) 

2. Selector lever switch position: "D" 

3. Accelerator condition: Fully closed. 

If all of the above conditions are fulfilled, activate 
the actuator for 5 seconds to bring the PCSV to 50 
% duty. 

7. If the pressure is outside the standard value, repair accord- 
ing to the hydraulic pressure test diagnosis chart. 



Hi 
Bi 

Hi 6; 
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Standard Hydraulic Pressure Table 
<F4A23> 



Conditions 


Standard oil pressure kPa (psi) 


No. 


Select 
lever 
position 


Engine 
speed 
rpm 


Shift 
position 


Reducing 
pressure 


2 

Kickdown 

brake 
pressure 
(Apply) 


4 

Front 
clutch 
pressure 


6 

End clutch 
pressure 


7 

Low- 
reverse 

brake 
pressure 


8 

Torque 
converter 
pressure 


1 


N 


Idling 


Neutral 


370-490 
(53-70) 












2 


D 
D 


Idling 
(using 
scan tool) 


2nd gear 


370-490 
(53-70) 


100-210 
(14-30) 
[250-300 
(36-43)] 










3 (SW-ON) Approx. 4th gear 370-490 830-900 - 830-900 - 450-650 
D 2,500 (53-70) (118-128) (118-128) (64-92) 


4 (SW-OFF) Approx. 3rd gear 370-490 830-900 830-900 
2,500 (53-70) (118-128) (118-128) 


830-900 450-650 
(118-128) (64-92) , 


5 2 Approx. 2nd gear 370-490 830-900 
2,500 (53-70) (118-128) 


I 450-650 I 

(64-92) 


b 


L 


Approx. 
1,000 


i st gear 


d/U-490 

(53-70) 








300-450 

(43-6 


4 ) 


7 


R 


Approx. 
2,500 


Reverse 


370-490 
(53-70) 




1,640- 

2,240 
(233-319) 




1,640- 

2,240 
(233-319) 


450-650 

(64-92) 


Approx. 
1,000 


1.UUU 

(145) or 
more 


1.UUU 

(145) or 
more 



<F4A33, W4A33> 



Conditions 


Standard oil pressure kPa (psi) 


No. 


Select 
lever 
position 


Engine 
speed 
r/min 


Shift 
position 


1 

Reducing 
pressure 


2 

Kickdown 
brake 

pressure 
(Apply) 


3 

Kickdown 

brake 
pressure 
(Release) 


4 

Front 
clutch 
pressure 


5 

Rear 
clutch 
pressure 


6 

End clutch 
pressure 


7 
Low- 
reverse 
brake 
pressure 


8 

Torque 
converter 
pressure 


1 


N 


Idling 


Neutral 


370-490 
(53-70) 














* 


2 


D 


Idling 
(using 
scan tool) 


2nd 
gear 


370-490 
(53 - 70) 


100-210 
(14-30) 
[250-300 
(36-43)] 






730-830 
(104-118) 








3 


D 

(SW-ON) 


Approx. 
2,500 


4th 
gear 


370-490 
(53-70) 


830-900 
(118-128) 








830-900 
(118-128) 




450-650 
(64-92) 


4 


D 

(SW-OFF) 


Approx. 
2,500 


3rd 
gear 


370-490 
(53-70) 


830-900 
(118-128) 


830-900 
(118-128) 


830-900 
(118-128) 


830-900 
(118-128) 


830-900 
(118-128) 




450-650 
(64-92) 


5 


2 


Approx. 
2,500 


2nd 
gear 


370-490 
(53-70) 


830-900 
(118-128) 






830-900 
(118-128) 






450-650 
(64-92) 


6 


L 


Approx. 
1,000 


1st 
gear 


370-490 
(53-70) 








830-900 
(118-128) 




300-450 
(43-64) 


• 


7 


R 


Approx. 
2,500 


Re- 
verse 


370-490 
(53-70) 




1,640- 
2,240 
(233-319) 


1,640- 
2,240 
(233-319) 






1,640- 
2,240 
(233-319) 


450-650 
(64-92) 


Approx. 
1,000 


1,000 
(145) or 
more | 


1,000 
(145) or 
more 


1,000 
(145) or 
more 



NOTE 

- must be 10kPa (1.5 psi) or less. 

SW-ON: Switch ON the overdrive control switch 

SW-OFF: Switch OFF the overdrive control switch 

*: Hydraulic pressure is generated, but not the standard value. 
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Hydraulic Pressure Test Diagnosis Chart 



Case 


Description 


Reference page 


1 


Nos. 2,3,4,5,6 and 7 hydraulic pressures (line pressure) are all abnor- 
mal 


23A-71 


2 


No. 1 hydraulic pressure (reducing pressure) is abnormal. 


23A-71 


3 


No. 2 hydraulic pressure (kickdown brake apply pressure) is abnormal 


. 23A-72 


4 


No. 3 hydraulic pressure (kickdown brake release pressure) <F4A33, 
w*w\oo> ana no. 4 nyaraunc pressure (ironi ciuicn pressure; is aunormai 


23A-72 


C 

0 


No. 5 hydraulic pressure (rear clutch pressure) is abnormal 


<M«-"- / O ■ ■ 


6 


No. 6 hydraulic pressure (end clutch pressure) is abnormal 


23A-73 


7 


No. 7 hydraulic pressure (low-reverse brake pressure) is abnormal 


23A-73 


8 


No. 8 hydraulic pressure (torque converter pressure) is abnormal 


23A-74 


9 


Hydraulic pressure appears in places where standard hydraulic pressure is 
10 kPa (1.5 psi) or less 


23A-74 
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E Seal ring 



D D-ring 



Low-reverse brake 



H Seal ring 



N O-ring 



L Oil seal 



K D-ring 




0 Seal ring I Rear clutch 

F : ront clutch 



M D-ring 



clutch 



A Seal ring 




B D-ring 



Kickdown brake 



C O-ring 
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<F4A33, W4A33> 



G Seal ring f D-rina , n ■ 

\ 3 r ^""y lO-nng PO-nng 




0 Seal ring / Rear c | utch 

Front clutch 



Low-reverse" ibrake 



N O-ring 



L Oil seal 



K D-ring 



J Seal ring 



End clutch 



M D-ring 



A Seal ring 




B D-ring 



Kickdown brake 



C O-ring 



ATFA1267 
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<F4A33, W4A33> 
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CASE 1 No. 2 ,3,4,5,6 and 7 hydraulic pressures (line pressure) are all abnormal. 



Measure No. 2, 3, 4, 5, 6, and 7 hydraulic pres- 
sure (line pressure) 



All are low 



I All are high 



Turn the adjusting screw to adjust so that No. 
2 hydraulic pressure (kickdown brake apply 
pressure) is 880 kPa (127.7 psi) 


Amount of change 
in hydraulic pres- 
sure for 1 screw turn 


38 kPa(5.5 psi) 



Hydraulic 
pressure 
doesn't 
change 



Hydraulic pressure 
changed 



Retest 



*: Refer to Automatic Transaxle Overhaul 
, NG 



Check the oil filter (blockage, damage) 



OK 



Check the oil pump* 

(Side clearance, gear clearnaces, abnormal oil 
pump housing wear) 



NG 



OK 



Overhaul the valve body.* 

(Regulator valve sticking, line relief ball contact 

surface, regulator spring) 



Replace Hie oil litter 



Repairor replace theOjj 
pump 



CASE 2 No. 1 hydraulic pressure (reducing pressure) is abnormal. 

*: Refer to Automatic Transaxle Overhaul 



Are other hydraulic pressures (No. 2, 3, 4, 5, 

8ralifiiy(frEa*supeesBWes)2a!tbeditrcmaMd. I8chy5 
hydraulic pressure in No. 6 condition normal? 




CASE I 






jYes 


ok . ■ 1 


Check the reducing valve 

Check that No. 1 hydraulic pressure (reducing 

pressure) drops by 45 kPa (6.5 psi) when the 

pressure adjusting screw is turned back one 

turn. 




Turn the adjusting screw to adjust so tfiat no. 
1 hydraulic pressure (reducing pressure) is 425 
kPa (62 psi) 


Amount of change 
in hydraulic pres- 
sure fori screw turn 


45 kPa(6.5 psi) 




NG 





Overhaul the valve body.* 
(Blockage in L-shaped filter on lower side of 
intermediate plate, reducing valve sticking re- 
ducing spring) 



Retest 
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CASE 3 No. 2 hydraulic pressure (kickdown brake apply pressure) is abnormal. 



Are other hydraulic pressures (No. 3, 4, 5, 6, 
7 hydraulic pressures) normal? 



I Yes 



No. 2 hydraulic pressure abnormal only during 
No. 2 condition. 



I Yes 



No 



No 



No. 5 hydraulic pressure (low-reverse brake 
pressure) in No. 6 condition is normal? 




Yes 




No 






Check the PCSV system. Use 
the scan tool to check the 
PCSV control operation 
sound, and check No. 2 hy- 
draulic pressure also. 








NG 


Replace the 
TCM. 




Check the PCSV part. 
(Refer to P23A-63.) 



OK 



OK 



NG 



*: Refer to Automatic Transaxle Overhaul 



CASE 



No. 7 hydraulic pressure in No. 6 and No. 7 

conditions and No. 3 and No. 4 hydraulic pres- 
sure in No. 4 condition are normal? 



Yes 



No 



Overhaul the valve body.*' 
(Pressurecontrolvalve, pressurecontrolspring, 
1-2 shift valve) 



Retest 



Remove the valve body, 
blowin low-pressure air 
from hole 1 and check 
that the. air pressure is 
maintained. 



OK 



NG 



Replace the kickdown 
servo piston rings A and 
B (2 rings) and the kick- 
down servo spring ring; 
C* 



Replace the PCSV 



CASE 4 No. 3 hydraulic pressure (kickdown brake release pressure) <F4A33, W4A33> and, 
No. 4 hydraulic pressure (front clutch pressure) is abnormal. 



*: Refer to Automatic Transaxle Overhaul 



Are other hydraulic pressures (No. 2, 5, 6, 7 CASE 1 

hydraulic pressures) normal? 



|Yes 


Yes 








No. 3 and No. 4 hydraulic pressure abnormal 
only during No. 7 condition. 


No. 7 hydraulic pressure in No. 7 condition is 
normal? 




J No 






Yes 


No 



Overhaul the valve body.* 
(2-3/4-3 shift valves and springs, 
regulator valve and spring) 

NG T 

5 

Replace the reaction shaft support rings E Retest 

(2rings) and the front clutch rings D (2 rings).* 



Remove the valve body, blow in low-pressure 

air from hole 2 and .check ihat the air pressure 
is maintained. 



OK 
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CASE 5 No. 5 hydraulic pressure (rear clutch pressure) is abnormal. 



*: Refer to Automatic Transaxle Overhaul 



Are other hydraulic pressures (No. 2, 3, 4, 6, 
7 hydraulic pressures) normal? 


j » CASE 1 





[Yes 



Remove the valve body, blow in low-pressure 
air from hole 3 and check that the air pressure 
is maintained 




Overhaul the valve body.* 

(Rear clutch exhaust valve N-D control valve) 








Ing 


Replace the rings F (2 rings), the rear clutch 
retainer rings G and the input shaft ring H and 
I.* 




Retest 





CASE 6 No. 6 hydraulic pressure (end clutch pressure) is abnormal. 



*: Refer to Automatic Transaxle Overhaul 



Are other hydraulic pressures (No. 2, 3, 5, 7 
hydraulic pressures) normal? 


CASE 1 





Yes 



Remove the valve body, blow in low-pressure 
air from hole 4 and check that the air pressure 
is maintained 



OK 



NG 



Replace the end clutch piston ring K and L end 
clutch retainer rfrra J and clutcfr cover rina N.* 



Overhaul the valve body.* 
(End clutch valve and spring) 



Retest 



CASE 7 No. 7 hydraulic pressure (low-reverse brake pressure) is abnormal. 



*: Refer to Automatic Transaxle Overhaul 



Are other hydraulic pressures (No. 2. 3, 4. 5, 
6 hydraulic pressures) normal? 




CASE I 








Yes 




no. / nyarauiic pressure aonormai only aunng 
No. 6 condition. 




CASE 3 





I No 



No. 7 hydraulic pressure abnormal only during 

No. 7 condition 






j No 






Remove the valve body and replace the O-ring 
on the top of upper valve body. After that, blow 
in low-pressure air from hole 5 and check that 
the air pressure is maintained 


OK 


Overhaul the valve body.* 

(N-R control valve, and spring regulator valve 

and spring) 








| No 




Replace the center support ring P (2 rings) and 
low-reverse brake piston rings M (2 rings).* 




Retest 
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CASE 8 No. 8 hydraulic pressure (torque converter pressure) is abnormal. 

*: Refer to Automatic Transaxle Overhaul 



I Torque converter pressure is low. 



J Yes 


1 NG 








Check oil cooler hose and oil cooler (leaks, 

blockage). 


Repair or replace the oil cooler hose and the 

oil cooler. 




JOK 


NG 




OK 




Remove the valve body and blow in low-pres- 
sureairfrom hole6A. Check thattheairpressure 

is maintained when hole 6B is plugged with 
an appropriate object. 


Check the TCC solenoid. 
(Refer to P23A-63) 


Overhaul the valve 
body.* 

(Torque converter 
clutch control valve and 
spring, torque converter 
control valve and 
spring) 

i 






'ng 

1 


Replace the TCC solenoid. 




Replace seal ring 0 of the input shaft. Check 
for cracks and breaks on the outside of the 
toraue converter.* 




Retest 



CASE 9 Hydraulic pressure appears in places where standard hydraulic pressure is 9.8 kPa (1.4 psi) or less 



*: Refer to Automatic Transaxle Overhaul 



Check the SCSV-A 
(Refer to P23A-63) 


»- Replace the SCSV-A. 




,0k 


NG , , 


Check the SCSV-B 
(Refer to P23A-63) 


*- Replace the SCSV-B. 





IOK 



Check that detent plate pin is inside the manual 
control valve. 



NG 



Re-install. 



OK 



^veTH!HRe^aTveT5ocry^^^^^^^™ 

(Manual control valve, shift control valve) 



Retest 
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HYDRAULIC CIRCUIT 
Neutral 




Oil pump suction pressure 



Torque converter and 
pressure 



I Reducing pressure 



~~] Modulated line t **V*irA 

I 1 PrtMUmrtt control ic-cn<>:l 

I — I valve pressure 



clutch 

' control iD^'rwi pressure 



1. Torque converter 

2. Front c-..*:.M 
3! near c'lil-n 

4. Low-reverse brake 

5. End clutch 

6. Kick down Servo 

7. Transaxle control n<>:.i. i 

8. Torque converter clutch control 

.-• 

9. Rear c „irh exhaust valve 

10. 2-3:4-3 shift valve 

1 1 . Torque converter dutch control 
solenoide valve 

12. Reducing valve 

13. Shift control lOlenoJdt ttbft "A' 



14.1-2 shift valve 

15. End clutch vu .t- 

1 6. Torque converter control vavfi 
17. Shift control solenoid vafc^W 

18. Shift control rata 

19. N-D CDTirnlvj 
id. Regurator valve 

21. Manual vah*e 

22. Pressure control valve 

23. N-R control valve 

24. Oil filter 

25. Oil oan 

26. Oil pump 

27. Lit ib relief valve 

ID Tif Miri control tetanoid tffta 
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AUTOMATIC TRANSAXLE <i OL 

II «■!■ (TURBO) AND t.4L ENQiNEjJ - Oivwhiol* 8f*tO< 



Parkind 




Tolftkcatwc Iroor) 



i Torque ixn*«rt»r and 
1 kiwcMton twin 

| Rsduong pressure 



^| Oil pump suction pressure 

I I Modulated lino prauura 

I — iPnMoun) control solenoid 
1 — ' vorva pressure 



Torque corwerter dutch pi rauurs 



I Torque uunwrtr clutch 
control solenoid pressure 



1. Torque cortvorliir 

2. Front dutch 
.V Roar dutch 

4. Low-reverse brake 

5. End dutch 

6. Kldcdowd Servo 

7. Transaxle control module 



8. T 



orqud 
■M 



converter dutch control 



9. Rear clutch exhaust valve 
10. 2-3/4-3 shift valve 

11. Torque converter clutch control 
■otartoida valve 

12. Rnducinrj valve 

13. Shift control sotenoids valve "A" 



14.1-2 shift valve 

15. End dutch valve 

16. Tgrqua Converter control 

17. Shift control solenoid valve U" 

18. Shift control vari* 

19. N-D control valve 

20. Rngurator varvo 

21. Manual valve 

22. Pressure control WVrve 

23. N-R control vary* 

24. Oil fitter 

25. Oil pan 

26. Oil pump 

27. Line relief valve 

28. Pressure Control solenoid 
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Drive (Stop) 




To lufafeabon ifronti 
To lubfcalM liMfl 



Ql |jump suctcn pressure 



n Torque converter ' I 
lubrication |.«'.'.u'1 

B Reducing pressure 



• pressure 
pressure corrtolioanoid 



I I H 

Tonju«oom«Hf 

B Torque f-ji-.ii-.iir r-i- 
nWulmlwrlH pressure 



1 Torque converter 
I Front clutch 

3. Rear cfcjtch 

4. Low-reverse brake 

5. End clutch 

6. Klckdowtl Servd 

7. Transaxle control module 

8. Torque converter clutch 
valve 

I Rear clutch exhaust van"* 
10. 2-3/4-1 shift varve 
'• Torque converter clutch corlrnl 
■OMVKXM valve 

12. Rwkjcingvtfv* 

\aj Stift ooflW* Mttnoida vaWe "« 



14. t-2 shift valve 
1 L End clutch valve 

Torque converter control 
1 7. Shift control sotariwl valve ST 
tB Shift control va*v« 

19. N-D control varya 

20. valve 

21. Manual valve 

22 . Pressure control valve 

23. N-R cortrul valve 

24. Oil filter 

25. Oil pan 

26. Oil pump 

27. Linrirdial valve 

28. Pressure control tetanoid valve 



ts8 n***- 1 - 
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AUTOMATIC TRANSAXLE <J.0tl 

ENGINE (TURBO) AND 2 IL ENGINE> - On-vehicle ttwvtO 




1. Torque converter 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Kkfctfcwn Servo 

7. Transaxle control module 

8. Torque converter clutch control 
.live 

9. Rear clutch exhaust valve 
10. 2-3/4-3 shift valve 

111 Torque converter clutch control 
■QtaOCXM valve 
Reducing valve 



14. 1 2 shift valve 

15. End clutch valve 

16. Torque converter control valve 

17. Shift control solenoid valve V 

18. Shift control valve 

19. N-D control valve 

20. Regurator valve 

21. Manual valve 

22. Pressure control valve 

23. N Pi control valve 

24. Oil filter 

25. Oil pan 

26. Oil pump 

27. Line reMuahtd 

■ HMCMlBex.il "< solenoid 
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Driva (Socoodl 




ToluUkalonlkonQ - 
To k4ica§on(nttr) - 



| Line 31 till n 

1 Torque converter and 
1 lubrication: pressure 

I ReduOfl pra*lu»a 



I C*l pump soL-tiin pressure 



Torque convtrtar dutel^ E 



1 Torque ■• * clutch 
■ control HMnodpnuui* 



nw»ri control wriu*l 
[ 1 veheprmuf* 



t . Torqua converter 

2. Front clutch 

3. Rear clutch 

4. Low-rev e rae brake 

5. End clutch 

6. KkKdown Servo 

7. Transaxle control module 

8. Torque converter clutch control 
valve 

9. Rear clutch exhaust valve 
10. 2-3/4-3 shift valve 

it. Torque converter clutch control 

sotenotda MM 
12. Reducing vahre 
HI Shift control SOtenotde valve 



14 1-2 shift valve 

15 End clutch vaKa 

16 Torque Converter control valve 
III BNft control solenoid YaMj'B'" 
16". Shift control valve 

19. N-D control valva 

20. Regutator! vatv* 

21. Manual valve 

22. Pressure control valve 

23. N-R control valve 

24. Oil filter 

25. Oil pan 

26. Oil pump 

27. Line retKit valve 
■.Raaftur'* control solenoid 
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Drive fThird) 




I Torque converter and 
lubncaAon pressure 

I Reducing pressure 



^| Oil pump suction pfwurq 

I 1 UoeUafad Km prtuu* 

□ Pressure control solenoid 
valve E 



I Torque converter clutch 
1 contra! totanod pressure 



t. Torque converter 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Kkfedown Servo 

7. Transaxle control module 

8. Torque converter clutch control 
vatvo 

9. Rear clutch exhaust valve 

10. 2-3/4-3 &Nft valve 

11. Torque converter clutch control 
aolanoida valve 

12. Reducing valve 

i 3. Shift control SOttOOidv valve "A" 



14. 1-3 shift valve 

15. End clutch valve 

16. Torque converter control valve 

17. Shift control sofenotd valve "B 

18. Shift control valve 

19. N-D control valve 

20. Reguraftor valve 

21. Manual valve 

22. Pressure control valve 

23. N-R control valve 

24. Oil filter 

25. Oil pan 

26. ' I pump 

27. Line ro4*f valve 

28. Pressure control soiortod valve 
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Drive (Fourth) 




ToMtotton i*onf) 

To 



■ Torque converter and 
' lubrication pressure 

| Reducing pressure 



[ | Modulated line pressure 

__ pressure control solenoid 
I — I valve pressure 



I Torque converter clutch 
1 control solenoid pWUU* 



1. Torque convener 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Ktckdown Servo 

7. Transaxle control module 

8. Torque converter clutch 
valve 

9. Rear clutch exhaust valve 
10. 2-3/4-3 shift valve 

11. Torque converter clutch control 
SOlMOidO valve 

12. Reducing valve 

control aotanokta vafc* -a" 



14. 1 -3 shift valve 

15. End clutch valve 

16. Torque Convert e r control valve 

17. Shift control solenoid MftV0*O 

18. Shift control vaM 

19. N-D control valve 

20. Reguraior valve 

21. Manual valve 

22. Pressure control valve 

23. N-R control MM 

24. Oil filter 

25. Oil pan 

26. Oil pump 

27. Una relief valve 
MLPw *mM control solenoid 



TSB Revision 



23A-82 



AUTOMATIC TRANSAXLE tl-OL 

ENGINE (TURBO) AND 1.4L ENGINE> - On-vehicle Swvlo 



Lock, up (First) 




I Torque converter and 
MHCMoi pressure 



Reducing pressure 



^| Oil pump ludon pressure 
I I Modulated Rrw pressure 
valve p 



btMMMlacH -i ■■■■■■ 



Torque rjorMrtar dutch 
control K A u uM pmnn 



solenoid 



1 . Torque corwrtf 


14. 


I -3 shift valve 


2. Front clutch 


15. 


End clutch valve 


3. Rear clutch 


16. 


Torque converter control valve 


4. Low-reverse brake 


17. 


Shift control solenoid valve V 


5. End clutch 


IB. 


Shift control wok* 


6. Kk*down Servo 


19. 


N-D control valve 


7. Transaxle control modulo 


20. 


Regulator valve 


8. Tt» qud convsrMr clutch control 


21. 


Manual valve 


vatva 


22. 


Pressure control valve 


9. Rear clutch exhaust valve 


23. 


N-R control valve 


10. 2-3/4-3 shifl valve 


24. 


Oil filter 


11. Torque converter clutch control 


25. 


Oil oan 


solenoide valve 


M. Oil pump 


12. Reducing valve 


27. 


Limreftel valve 


13. Shift control solenoide vahWA" 


28. 


Pressure control tolonoK) vaM 
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1. Torque converter 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Klcfcdown Servo 

7. Transaxle control module 

8. Torque converter clutch control 
valve 

9. Rear clutch exhaust valve 

10. 2-3/4*3 shift valve 

11. Torque converter clutch control 
sotonoide Valve 

\?l&«fcl6l>d valve _ 



14. 1-2 sh 

15. End clutch valve 

16. Torque converter control valve 
1 7. Shift control sotonoid V*M "B - 

18. Shift control valve 

19. N-D control valve 

20. Regurator valve 

21. Manual valve 

22. Pressure control valve 

23. N-R control 

24. Oil filter 

25. Oil pan 

26. Oil pump 

27. Una ratal _ 
7*. Pi m iiinI oonwo> Mto n oM 
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KICKDOWN SERVO ADJUSTMENT 23100160037 

1 . Completely remove all dirt and other materials adhered 

around the kickdown servo switch. 

2. Remove the snap ring. 

3. Remove the kickdown servo switch. 



<F4A23> 




<F4A33, W4A33> 

MD998915 



\\ 

MD998918 




ATFA0189 




MD998916 



V-groove 
Lock nut 

Y1 750484 



4. To prevent rotation of the piston, engage the pawl of 
the special tool into the notch of the piston, and using 
the adapter, secure the piston as shown to the left. 

Caution 

1 Don't press in the piston with the special tool. 
2. When mounting the adapter on the transaxle case, 
tighten it by hand. Do not overtighten. 



5. Loosen the lock nut to before the V-groove of the adjusting 
rod, and tighten the special tool (inner) until it contacts 
the lock nut. 




MD998916 Inner 



MD998916 Outer 

/ Y1 750488 
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<F4A33, W4A33> 




> MD998916 
(Outer Wrench) 



MD998916 
(Inner Wrench) 



ATFA0190 




6. Engage the special tool (outer) on the lock nut. 

Rotating the outer cylinder counterclockwise and the inner 
cylinder clockwise, lock the lock nut and special tool (in- 
ner). 



Attach a torque wrench to the special tool (inner) and 
tighten to a torque of 10 Nm (7.2 ft.lbs.) and repeating 
"Tighten" and "Loosen" two times then torque to 5 Nm 
(3.6 ft.lbs.)- After that, back off the special tool (inner) 
2 to 2-1/4 turns. 





8. Engage the tool (outer) on the lock nut. 

Rotating the outer cylinder clockwise and the inner cylinder 
counterclockwise, unlock the lock nut and special 'tool 
(inner). 

Caution 

When unlocking the nut and special tool, apply equal 
force to both parts. 
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9. Tighten the lock nut by hand until the lock nut contacts 

the piston. Then using the torque wrench, tighten to the 
specified torque. 

Lock nut: 29Nm (21 ft.lbs.) 

Caution 

If it is rapidly tightened with the socket wrench or 
torque wrench, the lock nut and adjusting rod may 
rotate together. 

10. Remove the special tool which fastens the piston. 
Attach the plug to the outlet of the low-reverse pressure. 
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<F4A2 3> = ^^ ± j t ^ =1> | 




tempera- 
sensor 



TFA0755 



<F4A33, W4A33> 




Oil temperature sensor ' / atfaq7<>0 



LINE PRESSURE ADJUSTMENT 23100170047 

1. Drain out the automatic transmission fluid. 

2. Remove the oil pan. 

3. Remove the oil filter. 

4. Remove the oil temperature sensor. 

5. Press the solenoid valve harness grommet and connector 
into the transaxle case. 



<F4A23> 




Z1 7701 76 



<F4A33, W4A33> 




6. Press the catches of the solenoid valve harness grommets 
and pass the connector through the case hole. 



7. Remove the valve body assembly. The manual va ' ve can 
come out, so be careful not to drop it. 
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^6 





op 

Adjustment screw 



3 o (7 



=\ \ \ O O O C 
l I YTFA0365 



8. Turn the adjustment screw of the regulator valve and 
adjust so that the line pressure (kickdown brake pressure) 
becomes the standard value. 

When the adjustment screw is turned clockwise, the line 
pressure decreases; when it is turned to counterclockwise, 
it increases. 

Standard value: 870-890 kPa (126-129 psi) 

Oil pressure change for each turn of adjustment 

screw: 38 kPa (5.5 psi) 




TFA0366 



9. Check that the O-ring is installed on the upper surface 

of the valve body at the place shown in the figure. 

10. Replace the O-ring of the solenoid valve harness grommet 
with a new one. 



<F4A23> 




ZTFA0481 



<F4A33, W4A33> 




TFA1015 



11. Pass the solenoid valve connector through the inside 
of the hole in the case. 
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12. Temporarily install the valve body while inserting the detent 
plate pin in the manual valve, groove, then install the! 
oil temperature sensor arid holder and tighten the bolts 
with the specified torque. 

A bolt: 18 mm (.71 in.) long 
B bolt: 25 mm (.98 in.) long 
C bolt: 40 mm (1.57 in.) long 
Valve body assembly mounting bolts: , 
11 Nm (8.0 ftlbs.) 

13. Install the oil filter. ' 

14. Install a new oil pan gasket and oil pan. 

15. Pour in the specified amount of ATF. 

16.. Perform the oil pressure test. Readjust if necessary. 
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REDUCING PRESSURE ADJUSTMENT 23100180033 
WHEN SCAN TOOL IS NOT USED 

1. Remove parts up to the oil filter in the same way as 
for adjustment of the line pressure. The valve body need 
not be removed. 

2. Tune the adjustment screw of the lower valve body and 
adjust so that the reducing pressure is the standard value. 
When the adjustment screw is turned clockwise, the reduc- 
ing pressure decreases; when it is turned counterclock- 
wise, it increases. 



NOTE 

When adjusting the reducing pressure, aim for the center 
value [425 kPa (60 psi)] of the standard value allowance. 

Standard value: 415-435 kPa (60-63 psi) 

Oil pressure change for each turn of adjustment, 

screw: 45 kPa (6.5 psi) 

3. Install the oil filter and oil pan in the same way as for 

adjustment of the line pressure. 

4. Perform the oil pressure test. Readjust if necessary. 

WHEN SCAN TOOL IS USED 

1 . Use the scan tool to force-actuate the pressure control 

solenoid valve to 50 % duty, and measure the kickdown 
brake apply pressure at that time. If the kickdown brake 
apply pressure is not within the standard value, adjust 
using the reducing pressure adjustment screw. 

Standard value: 250-300 kPa (36-44 psi) 

Oil pressure change for each turn of adjustment 

screw: 22 kPa (3.2 psi) 

2. Check to be sure, after completing this adjustment, that 

the reducing pressure is within the range of 370-490 
kPa (51-68 psi). 

Caution 

The adjustment should be made at an oil temperature 
Of 70-80°C (158-1 76° F). 

If the adjustment is made at an oil temperature that 
is too high, the line pressure will decrease during 
idling, with the result that a correct adjustment cannot 
be made. 
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f isdS 



OS* 



09X0076 



09 A0 140 



Button pressed 
(while brake pedal is 
depressed) 

4* Button not pressed 

^ Button pressed 



00000207 



Push button 




Push button 




Push button 





09P0102 




04C002S 
O00OO2OB 



ACC 




00P0103 




09C0029 

00000209 




09P0103 




09C0030 
00000210 



SELECTOR LEVER OPERATION CHECK 



231 00130076 



1. 



2. 



3. 



Shift selector lever to each, range and check that lever 
moves smoothly and clicks irijfc position .Check that posi- 
tion indicator is correct. u , " 
Check that the selector lever can be shifted to each posi- 
tion (by button dperation as shown in the illustration). 
Start the engine and check if the vehicle mpjre1£ forward* 
when the selector lever is shifted from N, to D, and" moves 
backward when shifted to R. 
4. When the shift lever malfunctions, adjust control cable' 
and selector lever sleeve. Check for worn shift lever-as- 
sembly sliding parts. 

note . ' ;i i 

To move the selector lever from the "P" position to any 
other position, first turn, the ignition key to any position 
'other than "LOCK (OFF)" and depress the Brake! pedal. 

' 9$4 - 



KEY INTERLOCK MECHANISM CHECK 23200090063 

Completely stop the vehicle and switch OFF theengrrte before 
making the check. t < 

1 . Check that, under the following conditions, the selector 
lever cannot be moved from the "P" position toariy other 
position. 

Also check, at the same time, ■ that the button ejfthot 
( be pressed. ■"■»*- v 

Ignition key position: "LQCK (OFF)", or Amoved 
Brake pedal: Depressed 

2. Check that, under the following conditions, the selector 

lever can be moved from the "P" position to any other 
position. 

Press the button a few times and check to be sure that 
the selector lever moves smoothly. 

Ignition key position: "ACC" 
Brake pedal: Depressed 
Button: Pressed 



3. Check that, at all positions of the selector lever (other 

than "P"), the ignition key cannot be turned to the "LOCK 
(OFF)" position. 

Check to be sure that the ignition key smoothly turns 
to the "LOCK (OFF)" position when the selector lever 
is then set to the "P" position and the button is released. 

4. If a malfunction is discovered when following the above 
checking procedures, either adjust or check the key inter- 
lock cable mechanism. (Refer to P. 23A-98.) 
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Push button 





09P0103 




09COO30 
00000211 



Push button 




Push button 




ACC 




09PO103 




09C0029 
00000212 



ACC 




09P0103 




09C0030 
00000213 



SHIFT LOCK MECHANISM CHECK 23200100063 

1. Check that, under the following conditions, the selector 
lever cannot be moved from the "P" position to any other 
position. 

Ignition key position: "ACC" 
Brake pedal: Not depressed 
Button: Pressed 



4. 



Check that, under the following conditions, the selector 
lever can be moved smoothly from the "P" position to 
any other position. 

Ignition key position: "ACC" ' 
Brake pedal: Depressed 
Button: Pressed 



Check that, under the following conditions, the selector 
lever can be moved smoothly from the "R" position to 
the "P" position. 

Ignition key position: "ACC" 
Brake pedal: Released 
Button: Pressed 

If a malfunction is discovered when following the above 
checking procedures, either adjust or check the shift lock 
cable mechanism. (Refer to P. 23A-98.) 
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TRANSAXLE CONTROL 

REMOVAL AND INSTALLATION 



Be careful not to subject the SRS-ECU to any shocks 
during removal and installation of the transaxle con- 
trol cable and shift lever assembly. 



23100660094' 



<2.4L Engine> 



12 Nm 

8.7ft.lbs. 8.8 Nm 

6.5 ft .lbs.- 



3.9 Nm 
2.9ft.lbs. 



<2.0L Engine (Turbo)> 



3.9 Nm 
2.9ft.lbs 




11 M m 
8.3 ft.ros 



AO9X0191 



NOTE 

Resin clip position 



Transaxle control cable assembly 
removal steps 

1 . Air cleaner and air intake hose as- 
sembly 

2. Center panel 

3. Cup holder assembly 

4. Floor console assembly 

5. Console side cover (L.H.) 

6. Console side cover RH (R.H.) 

7. TCM bracket 

8. Transaxle control module (TCM) 
►A^ 9. Nut 

10. Clip 

11. Clip 

12. Transaxle control cable connection 

13. Nut 

14. Transaxle control cable assembly 



Selector lever assembly removal 
steps 

2. Center panel 

3. Cup holder assembly 

4. Floor console assembly 

5. Console side cover (L.H.) 

6. Console side cover (R.H.) 

11. Clip 

12. Transaxle control cable connection 

15. Snap pin 

16. Key interlock cable connection 

17. Shift lock cable connection 

18. Overdrive switch/position indicator 
light connector 

19. Selector lever assembly 
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INSTALLATION SERVICE POINT 
NUT INSTALLATION 

(1) Put the selector lever in the "N" posit/on. 

(2) Loosen the adjusting nut, gently pull the transaxle control 
cable in the direction of the arrow and tighten th© nut. 
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2mm 



SELECTOR LEVER ASSEMBLY 
DISASSEMBLY AND REASSEMBLY 



23100680076 



17 





(arrow-located places) 



09X0129 



2 Nm 
1.4 ft.lbs 



2 Nm 
1.4 ft.lbs 



1.5 Nm 
1.1 ft.lbs. 



□ 19 




09X0165 
00004250 



11 Nm 
8.3 ft.lbs 



Disassembly steps 

1 . Overdrive switch / position indicator 
light connector case 

2. Cover 
►B^ 3. Selector knob 

4. Overdrive switch button 

5. Overdrive switch 

6. Pin 

7. Push button 

8. Spring 

9. Indicator panel upper 

10. Slider 

1 1 . Indicator panel lower 



Terminal 




Flat-tip screw driver 



A09RO054 



►A<«16 

17 
18 



12. Position indicator light assembly 

13. Sleeve 

14. Bolt 

15. Lever assembly 



Detent spring assembly 
Bushing 
Pipe 

19. Cotter pin 

20. Washer 

21. Lock cam 

22. Bracket assembly 



DISASSEMBLY SERVICE POINTS 

<4A^> OVERDRIVE SWITCH / POSITION INDICATOR 
LIGHT CONNECTOR CASE REMOVAL 

Use a flat-tip screwdriver or similar tool to pull out the terminal 
from the overdrive switch/position indicator light connector 
case. 
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/ 09*0088 


X\ 09AO069 


00000215 



l-ever assembly 



Detent spring 

z: 




Detent plate 



Sleeve 



Selector lever 



Detent plate 




Detent pin 



B09X0164 



<4B> OVERDRIVE SWITCH BUTTON/OVERDRIVE 
SWITCH REMOVAL 

(1) Use a flat-tip screwdriver to remove the overdrive switch 
button. 

(2) Remove the overdrive switch mounting screw. 

(3) Pressing the switch, remove the overdrive switch. 



REASSEMBLY SERVICE POINTS 

►A^ DetenT spriNg aSSEmbLY INSTALLATION 

Shift the selector lever to the neutral (N) position, and then 
install the detent spring assembly so that the roller is in the 
detent plate groove. 



►B<< SELECTOR KNOB INSTALLATION 

(1) Put the selector lever in the "N" position, turn the sleeve 
and adjust the dimension between the sleeve and the 
end of the lever so it reaches 16 mm (1.02 in.) 

(2) Install the selector knob. 

(3) Check that dimension (A) between the detent plate and 
detent pin reaches the standard value. 

Standard value (A): 1.7-2.4 mm (.067- .094 in.) 

(4) If outside the standard value, remove the selector knob 
and turn the sleeve again to readjust. 
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INSPECTION 

Check the detent plate for wear. , 1 

• Check the bushing for wear OC damage. 

• Check the spring' for damage or deterioration. * 1 



♦♦flTl 3 ( RWWire > 4(BW 
OFF ON^tal \ Wire) 



rr 




7] 


3 




6 




5 (YW Wire) 

09X0025 09X0084 
00000216 



OVERDRIVE SWITCH CONTINUITY CHECK 



Switch position 


Terminal No. 


3 


4 * 


"5 


OD is operating (ON) 


o 


0 




OD is not operating (OFF) 


o — 










— 0 
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AUTOMATIC TRANSAXLE KEY INTERLOCK AND SHIFT LOCK 
MECHANISMS 



23200120045 



REMOVAL AND INSTALLATION 



Caution: SRS 

Be careful not to subject the SRS-ECU to any shocks 
during removal and installation of the key interlock 
cable and shift lock cable. 



6r 




13 








12 


omeim 




NOTE 

(1) <=>:Metal clip position 

(2) Resin clip position 



11 Nm 16 

8.3 ft.lbs. 



Key interlock cable removal steps 

1. Plug A 

2. Plug B 

3. Hood release lever 

4. Instrument panel under cover 

5. Steering column lower cover 

6. Center panel 

7. Cup holder assembly 

8. Floor console assembly 

9. Console side cover (L.H.) 

10. Cover 

11. Cam and lever 

12. Key interlock cable connection 

13. Slide lever 

14. Snap pin 

►C-^15. Key interlock cable connection 
►A-^ 19. Key interlock cable 



Shift lock cable removal steps 

1. Plug A 

2. Plug B 

3. Hood release lever 

4. Instrument panel under cover 

6. Center panel 

7. Cup holder assembly 

8. Floor console assembly 

9. Console side cover (L.H.) 
►B-^ 16. Shift lock cable connection 

17. Cotter pin 

18. Shift lock cable connection 
►A^ 20. Shift lock cable 
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SHIFT LOCK CABLE/ KEY INTERLOCK CABLE 

INSTALLATION 



£ Steering cover 
~* assembly 



Mfc: 

Clip 




Key interlock [j- 
cable 



Shift lock cable 




Red marking 



AO9XO044 



Washer 



Key interlock V — ( 

cable 




Lock cam 



A 09X0043 



Secure the section between the metals of the shift lock cable 
and key interlock cable with the clip of the steering cover 
assembly. 

Caution « , 

Do not change the routing of shift lock cable to the selector 
lever assembly. 



► B^ SHIFT LOCK CABLE (SELECTOR LEVER SIDE) 
INSTALLATION 

(1) Place the selector fever in position "P". 

(2) Fasten the shift lock cable' at the position where the end 
of the shift lock cable is positioned above the red marking. 



►C^ KEY INTERLOCK CABLE (SELECTOR LEVER 
SIDE) 

INSTALLATION 

(1) Install the key interlock cable on the lock cam. 

(2) Install the spring and washer of the key interlock cable 
as shown. 

(3) While lightly pushing the cable coupling portion of the 
lock cam in-the direction A, tighten the nut to fasten the 
key interlock cable. 



INSPECTION 23200130031 

Check the cable assemblies for function and for damage. 
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TRANSAXLE ASSEMBLY <FWD> 

REMOVAL AND INSTALLATION 

<2.0L Engine (Turbo)> 



Pre-removal Operation 

• Transaxle Fluid Draining 

(Refer to GROUP JQD - Maintenance Service.; 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



23100570192 



Post-installation Operation 

• Battery Installation 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Transaxle Fluid Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Selector Lever Operation Check 



1 2 




A09X0131 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Air hose C 

4. Air hose A 

5. Battery tray 

6. Evaporative emission canister 

7. Evaporative emission canister holder 

8. Battery tray stay 

9. Transaxle control cable connection 
10. Oil dipstick and guide assembly 

11 '. Starter motor 

12. Park/Neutral position switch con- 
nector 



13. Oil temperature sensor connector 

14. Kick down servo switch connector 

15. Solenoid valve connector 

16. Pulse generator connector 

17. Speedometer connector 

18. Transaxle assembly mounting bolts 

19. Rear roll stopper bracket mounting 
bolts 

20. Transaxle mounting bracket mount- 
ing nuts 

21. Transaxle oil cooler hoses connection 
• Supporting engine assembly 
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48 Nm 
35ft.lbs. 



29-34 Nm 
22-25 ft.lbs 



45-52 Nm 
33-38 ft.lbs 



(Engine oil) 




69-78 Nm 
51 -58 ft.lbs. 



88 Nm* 1 
65 ft.lbs.* 1 



69-78 Nm 




2 5 



A09X013S 



From under vehicles 

■^C^ 22. Tie rod end ball joint and knuckle 

connection 

23. Stabilizer link connection 

24. Damper fork 

•^C^- 25. Lateral lower arm ball joint and 

knuckle connection 
-^C^ 26. Compression lower arm ball joint 

and knuckle connection 
►C^ 27. Drive shaft connection 

28. Bell housing cover 

29. Stay (R.H.) 

30. Centermember assembly 



31 . Drive plate connecting bolts 

32. -Transaxle assembly mounting bolts 

33. Transaxle mounting bracket 
►A-^ 34. Transaxle assembly 

flaution 

'• indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicle on the ground 
in the unladen condition. 
*2: For tightening locations indicated by the symbol, first 
tighten temporarily, and then make the final tightening 
with the entire weight of the engine applied to the vehicle 
body. 



TSB Revision 



no a nno AUTOMATIC TRANSAXLE <2.0L 

ZoA-lOZ ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 



<2.4L Engine> 



Pre-removal Operation 

• Transaxle Fluid Draining 

(Refer to GROUP 00 - Maintenance Service.; 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover.) 



Post-installation Operation 

• Battery Installation 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover.) 

• Transaxle Fluid Supplying 

(Refer to GROUP 00 - Maintenance Service.) 

• Selector Lever Operation Check 



19 Nm 
Uft.lbs. 



16 34 Nm 
\ 25ft.lbS. 56 7„ 



3.9 Nm 
2.9 ft.lb 



69 Nm / 
51 ft.lbs. L ¥\ 





B09X0192 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Battery tray 

4. Battery tray stay 

5. Transaxle control cable connection 

6. Oil dipstick and guide assembly 

7. Starter motor 

8. Park/Neutral position switch 
connector 

9. Oil temperature sensor connector 



10. Kick down servo switch connector 

11. Solenoid valve connector 

12. Pulse generator connector 

13. Speedometer connector 

14. Transaxle assembly mounting bolts 

15. Rear roll stopper bracket mounting 
bolts 

16. Transaxle mounting bracket mount- 
ing nuts 

17. Transaxle oil cooler (loses connection 
• Supporting engine assembly 
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From under vehicles 

<^C^ 18. Tie rod end ball joint and knuckle 

connection 

19. Stabilizer link connection 

20. Damper fork 

21 . Lateral lower arm ball joint and 
knuckle connection 

-^C^ 22. Compression lower arm ball joint 

and knuckle connection 
-^D^ ►C-^ 23. Drive shaft connection 

24. Bell housing cover 

25. Stay (R.H.) 

26. Centermember assembly 



-^E^ 27. Drive plate connecting bolts 

-^E^ 28. Transaxle assembly mounting bolts 

29. Transaxle mounting bracket 
•^E^ ►A-^ 30. Transaxle assembly 

Caution 

• 1 : The fasteners marked* should be temporally tightened 
before they are finally tightened once the totil weight 
of the engine has been placed on, the vehicle body. 

• 2: For tightening locations indicated by the symbol, first 

tighten temporarily, and then make the final tightening 
with the entire weight of the engineappliecT fothevehicle 
body. 
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23 A- 1 04 ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <FWD> 

REMOVAL SERVICE POINTS 

<4A^> TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting bracket mounting 
nuts. 

Caution 

Be sure not to tilt the transaxle assembly. 



MZ203827 




MB991113 



Ball joint 

% 



S: 




Nut 



Cord 



A12ZO0O2 




Drive shaft 
Pry bar 



Transaxle 

A09C0047 




SUPPORTING ENGINE ASSEMBLY 

Set the special tool to the vehicle to support the engine assem- 
bly. 



^C^TIE ROD END BALL JOINT AND 

KNUCKLE/LATERAL LOWER ARM BALL JOINT 
AND KNUCKLE/COMPRESSION LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 



<4D^> DRIVE SHAFT DISCONNECTION 

(1) Insert a pry bar between the transaxle case and the drive 
shaft to remove the drive shaft. 

NOTE 

Do not remove the hub and knuckle from the drive shaft. 
Caution 

1. Use a pry bar to remove the drive shaft from the 
B.J. assembly, or the T.J. assembly may be dam- 
aged. 

2. Do not insert the pry bar too far, or the oil seal 
may be damaged. 

(2) Suspend the removed drive shaft with wire so that there 
are no sharp bends in any of the joints: 

(3) Use the special tool as a cover not to let foreign objects 
get into the transaxle case. 
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23A-105 




Transmission 
jack 

A09A0161 






<*E^ DRJVf PLATf CONNECTING BOLTS/TR AN5AXLE 
ASSEMBLY MOUNTING BOLTS/TRANSAXLE 
ASSEMBLY REMOVAL » v AVW- * 

(1 ) Use a transmission jack to support the transaxle assembly. 

Caution . f '■•J, 

Support the transaxle case side, hot the oft pan. 



(2) Remove the connection bolts while turning the crankshaft. 

(3) Press the torque converter into the transaxle for easier 
removal. 

(4) Remove the transaxle assembly mounting bolt and lower 
the transaxle assembly. 



INSTALLATION SERVICE POINTS 

►A<« TRANSAXLE ASSEMBLY INSTALLATION 

After securely inserting the torque converter into the transaxle 
so that the Value shown in the illustration becomes the refer- 
ence value, install the transaxle assembly to the engine. 

Reference value (A): 

<2.0L Engine (Turbo)> Approx. 16.3 m m (.642 in.) 
<2.4L Engine> Approx. 12.0 mm (.472 in.) 



►B<* CENTERMEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustratiol is outside the standard 
value when the weight of the engine is on the body, replace 
the front roll stopper bracket assembly. 

Standard value (A): 43±3 mm (1.69±.12 in.) 



►C^ DRIVE SHAFT CONNECTION 

Temporarily install the drive shaft so that the T.J. case of 
the drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal by the serrated part of the 
drive shaft. 
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TRANSAXLE ASSEMBLY <AWD> 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Transaxle Fluid Draining 

(Refer to GROUP 00 - Maintenance Service) 

• Battery Removal 

• Under Cover Removal 

(Refer to GROUP 42 - Under Cover) 

• Front Exhaust Pipe Removal (Refer to GROUP 15 
- Exhaust Pipe and Main Muffler) 

• Transfer Assembly Removal (Refer to P.23A-112.) 



23100570205 



Post-installation Operation 

• Transfer Assembly Installation (RefertoP.23A-112) 

• Front Exhaust Pipe Installation (Refer to GROUP 
15 - Exhaust Pipe and Main Muffler) 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover) 

• Battery Installation 

• Transaxle Fluid Supplying 

(Refer to GROUP 00 - Maintenance Service) 



3.9 Nm 
2.9 ft.lbs 



48 Nm 
35 ft.lbs 



56 Nm 
42 ft.lbs. 



23 Nm 
17 ft.lbs 




Removal steps 



1. 



Air cleaner cover and air intake 
hose assembly 
Air cleaner element 
Air hose C 
Air hose A 
Battery tray 

Evaporative emission canister 
Evaporative emission canister holder 
Battery tray stay 

Transaxle control cable connection 

10. Oil dipstick and guide assembly 

11. Starter motor 

12. Park/Neutral position switch con- 
nector 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



<«A^ 



13. Oil temperature sensor connector 

14. Kick down servo switch connector 

15. Solenoid valve connector 

16. Pulse generator connector 

17. Speedometer connector 

18. Transaxle assembly mounting bolts 

19. Rear roll stopper bracket mounting 
bolts 

20. Transaxle mounting bracket mount- 
ing nuts 

21. Transaxle oil cooler hoses connection 
• Supporting engine assembly 
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29-34 Nm 
48 Nm 34 22-25 ft.lbs. 
35 ft. lbs 



^|-255 Nm 



8 ft.lbs. 



45-52 Nm 
33-38 ft.lbs. 




A09X0134 



From under vehicles 

22. Tie rod end ball joint and knuckle 
connection 

23. Stabilizer link connection 

24. Damper fork 

-^C^ 25. Lateral lower arm ball joint and 

knuckle connection 
-^C^ 28. Compression lower arm ball, joint 

and knuckle connection , 
^►►D-^ 27. Drive shaft nut 
^►►C<* 28. Drive shaft 

-^►►C-^ 29. Drive shaft with inner shaft connec- 
tion 

30. Bell housing cover 

31 . Stay (R.H.) 



►B-^ 32. Centermember assembly 
-4G^~ 33. Drive plate connecting bolts 

-4G^ 34. Transaxle assembly mounting bolts 

35. Transaxle mounting bracket 
•^G^- ►A-^ 38. Transaxle assembly 

Caution ". 

• I; indicates parts which should be temporarily tightened, 

and then fully tightened with the vehicle on the ground 

in the unladen condition. 
*2: For tightening locations indicated by the symbol, first 

tightSW. temnorarjlv # ,anrl than make the rmal tirihtoninn 

with the entire weight of the engine applied to the vehicle 

body. , ! 
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REMOVAL SERVICE POINTS 

<4A^> TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting bracket mounting 
nuts. 

Caution 

Be sure not to tilt the transaxle assembly. 




/ 

MB991453 



MB991113 



Ball joint 




A12Z0002 



^B^ SUPPORTING ENGINE ASSEMBLY 

Set the special tool to the vehicle to support the engine assem- 
bly. 



^C^TIE ROD END BALL JOINT AND 

KNUCKLE/LATERAL LOWER ARM' BALL JOINT 
AND KNUCKLE/COMPRESSION LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 




MB990767 



A11C0072 




MB990998 



<«D^ DRIVE SHAFT NUT REMOVAL 



Caution 

Do not apply the vehicle weight to the wheel bearing 
while loosening the drive shaft nut. If, however, the vehicle, 
weight must be applied to the bearing (because of moving 
the vehicle), temporarily secure the wheel bearing by 
using the special tool, MB990998, etc. 
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23A-109 



Oil seal 



Drive shaft 
Pry bar - 




MB991461 




A11S0O89 




MB991461 





Transmission 
jack 

AO9A0161 



-^E^ DRIVE SHAFT REMOVAL 

(1 ) Insert a pry bar between the transaxle case and the drive 
shaft, and then pry the drive shaft from the transaxle. 

Caution 

1. Use a pry bar to remove the drive shaft from the 
B.J. assembly, or the T.J. assembly may be dam- 
aged. % ■ 

2. Do not insert the pry bar too far, or the oil seal, 
may be damaged. 



(2) Use the special tool as a cover not fo let foreign objects 
get into the transaxle case. 



DRIVE SHAFT WITH INNER SHAFT 
DISCONNECTION 

(1) Lightly tap the center bearing bracket with a plastic ham- 
mer or similar tool to remove the inner shaft from the 
transaxle. - * 



(2) Suspend the removed, drive shaft with inner shaft . w ! 
wire so that'there are no sharp bends in any of the joints. 

(3) Use the special tool as a cover not to let foreign, objects 
get into the transaxle case, 



DRIVE PLATE CONNECTING' BOLTS/TRANSAXLE 
ASSEMBLY MOUNTING BOLTS/TRANSAXLE 
ASSEMBLY REMOVAL 

(1) Use a transmission jack to support the transaxle assembly. 

Caution 

Support the transaxle case side, not the oil pan. 
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OSK023 




1 



Front roll 

stopper 

bracket 

Centermember 



C01X0079 



Oil seal 




Drive shaft with 
inner shaft or 
drive shaft 



Transaxle 

09C0049 



Washer 




AllROOIS 



(2) Remove the connection bolts while turning the crankshaft. 

(3) Press the torque converter into the transaxle for easier 
removal. 

(4) Remove the transaxle assembly mounting bolt and lower 
the transaxle assembly. 



INSTALLATION SERVICE POINTS 

►A^ TRANSAXLE ASSEMBLY INSTALLATION 

After securely inserting the torque converter into the transaxle 
so that the value shown in the illustration becomes the refer- 
ence value, install the transaxle assembly to the engine. 

Reference value (A): Approx. 16.3 mm (.642 in.) 



CENTERMEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustration is outside the standard 
value when the weight of the engine is on the body, replace 
the front roll stopper bracket assembly. 

Standard value (A): 43+3 mm (1.69512 in.) 



►C<4 DRIVE SHAFT WITH INNER SHAFT 
CONNECTION/ 

DRIVE SHAFT INSTALLATION 

Temporarily install the drive shaft so that the inner shaft or 
T.J. case of the drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal by the serrated part of the 
drive shaft. 



►D^ DRIVE SHAFT NUT INSTALLATION 

(1) Install the drive shaft washer in the specified direction. 
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ENGINE (TURBO) AND 2.4L ENGINE> - Transaxle Assembly <AWD> 




196-255 Nm 
145-188 ft.lbs. 



MB990767 



A11C0071 



(2) Use the special tpol to tighten the drive Ihaft nut: jTT 
Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 

(3) If the position of the cotter' pin holes does not match, 
tighten the nut up to 255 Nm(188 ft.lbs.) maximum. 

(4) Install the cotter pin in the first matching hol^s and" feend 
it securely. 



j •■». *i *'» * "' 
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engine (turbo) and 2.4LENGINE> - Transfer Assembly <AWD> 

TRANSFER ASSEMBLY <AWD> 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Transfer Oil Draining and Supplying 

(Refer to GROUP 00 - Maintenance Service) 

• Front Exhaust Pipe Removal and installation (Refer 
to GROUP 42 - Exhaust Pipe and Main Muffler.) 



23100600010 





Sleeve yoke 

10G0001 



Gear oil: 

API classification GL-4 SAE 75W-90 
or 75W-85W 



69 Nm 
51 ft.lbs 




69 Nm 
51 ft.lbs. 



09X0145 
00003934 



1. Transfer assembly 



MB991193 




REMOVAL SERVICE POINT 

4|A^ TRANSFER ASSEMBLY REMOVAL 

Caution 

1. Do not damage the oil seal lip of the transfer. 

2. Use the special tool to cover the transfer case to 

prevent oil from gushing out or foreign materials from 
getting into the transfer case. 
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TRANSAXLE OIL COOLER 29199710119 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation 

• Transaxle Fluid Draining and Supplying 
(Refer to GROUP 00 - Maintenance Service.) 

• Front Bumper Removal and Installation (Refer to 
GROUP 51 - Front Bumper.) 



<2.4L Engine> 




Removal steps 

1 . Air cleaner cover and air intake 5. Pipe assembly 
hose 6. Oil cooler duct 

2. Feed hose 7. Bracket 

3. Return hose 8. Oil cooler assembly 

4. Hose assembly 
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AUTOMATIC TRANSAXLE <2.0L 

ENGINE (TURBO) AND 2.4L ENGINE> -Transaxle Oil Cooler 



INSPECTION 23100720044 

• Check the hose for cracks, damage and clogs. 

• Check for rusted or clogged transaxle oil cooler. 

• Check oil cooler fins for bents, damage, and clogged 
with foreign matter. 
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AUTOMATIC TRANSAXLE 
<2.0L ENGINE (NON-TURBO)> 

GENERAL INFORMATION 

The automatic transaxle comes in one model, namely, F4AC1. 



Items 


Specifications 




Model 


F4AC1-3-QZAF 




Applicable engine 


420A 




Type 


Fully-adaptive, electronically controlled 
4-speed full-automatic 




Torque converter 


Type 


3-element with torque converter clutch. 






Engine stall speed r/min 


2,240-2,440 »' J 




Gear ratio 


1st 


2.842 | 




2nd 


1.5 7 3 s ~ 






3rd 


' 1.000 






4th 


0.689 






Reverse 


2.214 




Final gear ratio 


3.909 





FUNCTION ELEMENT TABLE 



Shift Lever Position 


Start 
Safety 


Park 
Sprag 


Under- 

drive 
clutch 


Over- 
drive 

clutch 


Reverse 
clutch 


2/4 

clutch 


Low/ 
Reverse 
clutch 


P- PARK 


X 


X 










X 


R- REVERSE 










X 




X 


N- NEUTRAL 


X 












X 


D - OVERDRIVE 


First 






X 








X 


D- OVERDRIVE 


Second 






X 






X • 




D - OVERDRIVE 


Direct 






X 


X 









D - OVERDRIVE 


Overdrive 








X 




X; 




2 - DRIVE GEAR* 


First 






X 








''. X 


2 - DRIVE GEAR* 


Second 






X 






X 




2 - DRIVE GEAR* 


Direct 






X 


X 








L - LOW* 


First 






X 








X 


L-LOW* 


Second 






X 






X 




L - LOW* 


Direct 






X 


X 









*: Vehicle upshift and downshift speeds are increased when in these selector positions. 



22110010012 
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AUTOMATIC TRANSAXLE Service Specifications/ 

<2.0L ENGINE (NON-TURBO)> ~ Lubricants/Special Tools 



23A417 



SERVICE SPECIFICATIONS 23110030™ 



Item St 


indard value 


Resistance of input speed sensor kQ 


0.3-1.2 


Resistance of output speed sensor kQ 


0.3-1.2 i. 


Resistance of LR solenoid coil [at 20°C(68°F)]Q 


Approx. 1 


Resistance of 2/4 solenoid coil [at 20°C(68°F)]Q 


Approx. 1 


Resistance of OD solenoid coil [at 20°C(68°F)]n 


Approx. 1 i, 


Resistance of UD solenoid coil [at 20°C(68°F)]n 


Approx. 1 ' 


Distance between detent pin and detent plate mm (in.) 


1.7-2.4 (.007- .094) 


Installation dimension of front roll stopper bracket assembly mm (in.) 


43±3 (1.691.1 2) 



LUBRICANTS 



Item 


Specified lubricant 


Quantity dm 3 (qts.) 


Transaxle fluid 


DIAMOND ATF SP II or equivalent 


8.6 (9.1) 



SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MB991502 

Scan tool (MUT-II) 


MB991502 


Diagnostic trouble code check 




ROM pack 
(for scan tool) 




Diagnostic trouble code check 




MB991544 
MUT-II 

Interface cartridge 


MB991544 






MD998330 

Oil pressure gauge 

3,000 kPa (400 psi) 

MD999563 

Oil pressure gauge 
1,000 kPa(140 psi) 


MD998330-01 


To measure oil pressure 




MB991113 

Steering linkage puller 


MB991113-01 


• Tie rod end ball joint and 

knuckle removal 

• Lateral lower arm ball joint 
and knuckle removal 

• Compression lower arm ball 
joint and knuckle removal 
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Tool 


Tool number and name 


Supersession 


Application 




MB991605 

Oil pressure gauge 
adapter set 




Connection of oil pressure 
gauge 






GENERAL SERVICE 
TOOL 


MZ203827-01 


To support the engine 
assembly during removal and 






MZ203827 
Engine lifter 




installation of the transaxle .. 




I 


MB991453 
Engine 
hanger 
assembly 


MZ203827-01 


To support the engine 
assembly during removal and 5 
installation of the transaxle 




MB991461 
Plug 


General service tool* 


To prevent foreign substances 
from entering transaxle case 
*: Use shop towel 


^ ° °°„ °\ 


MB995053 

Air pressure checking 

plate 


MB995053-01 


To check air pressure of valve 
operation in the transaxle valve 
body. 




MB995054 

Air pressure checking 

tool 


General service tool 


Air pressure test of transaxle 



TSB Revision 



AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



23A-119 



TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW 



Gather information from customer. 



Verify complaint 



Record the diagnostic trouble code 
and fail-gafe code. (Refer to 
P23A-17.) 



Diagnostic trouble code output 



NG 



Erase the diagnostic trouble code 
(Refer to P23A-18.) 



Communication with 
scan tool not possible 



To INSPECTION MATRIX FOR 
TROUBLE SYMPTOMS (Refer to 

P23A-155.) ' 



No diagnostic trouble 
code displayed 



Basic inspection item adjustment 
(Refer to P23A-159.) 



Road test (Refer to P23A-120.) 



Abnormality exists 
(diagnostic trouble 

code present) 



Abnormality exists 

(no diagnostic trouble code) 



| No abnormality 



Recheck diagnostic trouble codes 
which were recorded before the road 
test. 



Diagnostic trouble -n 
code output 



Transient 
malfunction 



No diagnostic trouble 
code displayed 



To INSPECTION CHART FOR DIAG- 
NOSTIC TROUBLE CODES 
(Refer to P23A-127.) 



To INSPECTION MATRIX FOR 

TROUBLE SYMPTOMS 

(Refer to P23A-155.) 



Search for cause. 



| Found 



Repair 



NG 



I Not found 



INTERMITTENT MALFUNC- 
TIONS (Refer to GROUP 00 - 
How to Cope with Intermittent 
Malfunctions.) 



"I 



OK 



Confirmation teat (jjmaflttggtL 



OK 



-*\ 'Completed 
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ROAD TEST 23110080013 



*: Use scan too 


Proce- 
dure 


Conditions 


Operation 


Judgment value 


Inspection item 


Diagnostic 
trouble code 


1 


Ignition switch: ON 
Engine: Stopped 


Check the limp-in 
mode 


★ Data list No.46 

• No limp-in mode 


Transaxle control 

ITIOUUIc 


11,13,16,17 


Transaxle control 
relay 


14 
15 
20 


Check the battery 
nositive voltanp 


★ Data list No.04 

m HOW 


Battery 


12 


2 


Warming up 


Drive for 1 5 
minutes or more so 
that the automatic 
transmission fluid 
temperature 
becomes 70-90°C 
(1 58-1 94° F) 


★ Data list No. 56 
Gradually rises to 
1 58-1 94° F 


Oil temperature 

oononr 


74 


3 


Engine: Idle 
Selector lever 
position: P 


Engine 

(1 ) Idle (for at least 
30 seconds) 


* Data list No.63 
(1) 2.0 LMFI 


Transaxle control 
module 


45 


★ Check diagnos- 
tic trouble code 
(1)No diagnostic c 
trouble code 


CCD Bus 


19 


lolenoid Circuit 


41,42,43,44 


Selector lever 
position 
(1) P (2) R 
(3) N (4) D 
(5) 2 (6) L 


★ Data list No.46 
(1) P (2) R 

(3) N ( 4 ) p 
(5) 2 (6) L 


Transaxle range 
and neutral position 
switches 


28 


3 


Engine: Idle 
Selector lever 

nnQitinn* P 

[JUOI LIUI 1 . 1 


Accelerator pedal 
(1) Depressed (for 
at least 3 se- 
conds) 


* Data list No.43 

(1) Engine speeds 
disDlaved on the 
scan tool and 
tachometer are 
identical 


Crankshaft position 
sensor 


18 


Accelerator pedal 

(1) Fully closed 

(2) Fully open (for at 
least 2 seconds) 


* Data list No.00 

(1) 400 mV or more 

(2) 3,800 mV or less 


Throttle position 
sensor 


29 
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Proce- 
dure 


Conditions 


Operation 


Judgment value 


Inspection item 


Diagnostic o 
trouble code 


4 


Selector lever 
position: D 


Engine 

(1 ) Driving in 1st 
gear with selec- 
tor lever in L 
range 

(2) Driving in 2nd 
gear with selec- 
tor fever in 2 
range 

(3) Driving in 3rd 
gear with selec- 
tor lever in D 
range 
(Overdrive 
switch OFF) 


★ Data list 

Nos.20, 21 and 
22 

(1) LR: ON 

2-4: OFF 
OD: OFF 

(2) LR: OFF 
2-4: ON 
OD: OFF 

(3) LR: OFF 
2-4: OFF 
OD: ON 

(4) LR: OFF 
2-4: ON 
OD: ON 

(5) LR: OFF 
2-4: OFF 
OD: OFF 


Pressure switch 
circuit < ? - 


21,22,23, 
24,25,26, 

27 : 






(4) Driving in 4th 
gear with se- 
lector lever in 
D range 
(Overdrive 
switch ON) 
(for at feast 1 
minute) 

(5) Driving in Re- 

vcibc ytrcii vviiii 

selector lever 
in R range (for 
at least 30 se- 
conds) 


Hydraulic pressure 
switch 


31,32,33 
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Proce 

dure 


Conditions 


Operation 


Judgment value 


Inspection item 


Diagnostic 

trouble 

code 


4 


Selector lever 
position: D 


Engine 

(1) Driving in 1st gear 
with selector lever 
in L range 

(2) Driving in 2nd 
gear with selector 
lever in 2 range 

(3) Driving in 3rd gear 
with selector lever 
in D range 
(Overdrive switch 
OFF) 

(4) Driving in 4th 
gear with selec- 
tor lever in D 
range 
(Overdrive 
switch ON) 

(for at least 1 
minute) 

(5) Driving in Re- 
verse gear with 
selector lever in 
R range (for at 
ieasi ou se- 
conds) 


★ Data list No.51, 
No.52, No.53 
and No.54 

(1) Check the UD 
and LR clutch 


AT F level 


35 






(2) Check the 2-4 
clutch 

(3) Check the OD 
clutch 

Ln ciuicn. oo 10 oo 

2-4 clutch: 20 to 77 

uu ciutcn. lo 10 loll 

UD clutch: 24 to 70 


UD hydraulic 
circuit 


46 






LR, 2-4 and OC 

clutch 


60,61,62 






* Data list No,43, 
No.44 and 


Gear ratio in eact 
gear 


36 






No.45 
(1)(2)(3)(4)(5) 
Input r/min = 
Engine r/min 
Output r/min = 
Input r/min x 
gear ratio 




50,51 








52,53,54 






Input and outpul 

speed sensor 


36 










56 












57 












58 




Selector lever 
losition: D 


Engine 

1) Driving in 2nd 
gear, men appiy 
the brake until a 
2-1 downshift 
occurs. (Do this 
at least 3 times) 


* Data list No.57 
(1) 2nd -> 1st 


Solenoid switch 
valve (latched in the 

1 1 1 nnQitinn^ 

l—\J [JUOILIUIiy 


37 






ingine 

1) Driving at 
constant speed 
of 80 km/h (50 
mnM with ^pIpp- 

\ i \ \ \ i vviui Ovyiv^vy 

tor fever in D 
range 
(Overdrive 
switch ON) 


* Data list No.49 
(1) Locked 4th gear 


Lockup control 


38 








Solenoid switch 
/alve (latched in the 
_R position) 


47 
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fin' -ir iill f I- 
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SERVICE DATA REFERENCE TABLE 23110090016 


Data No 


Check item 


Display 


00 


Throttle position sensor 


mV 


01 


Transaxle range sensor 41 


mV 


02 


Start or run position volt 


mV 


03 


Transaxle range sensor 43 


mV 


04 


Switched battery volt 


V 


20 


LR pressure switch 


ON/OFF 


21 


2-4 pressure switch 


ON/OFF 


22 


OD pressure switch 


ON/OFF 


23 


Overdrive lockout switch 


ON/OFF 


24 


Transaxle range sensor 1 


ON/OFF 


25 


Transaxle range sensor 2 


ON/OFF 


26 


Transaxle range sensor 43 


ON/OFF 


27 


Transaxle range sensor 41 


ON/OFF 


43 


Engine speed 


rpm 


44 


Transaxle input speed 


rpm 


45 


Transaxle output speed 


rpm 


46 


Shift lever position information and controller limp-in status 


Status 


47 


Throttle position 


X° 


48 


Transaxle shift schedule 


Status 


4Q 


Partial/fi ill Inrk QtatiiQ 


Status 


50 


Minimum throttle Dosition 

iviiiiiiiiuiii nit v m w w w 1 %t w 1 < 


X° 


51 


LR clutch volume index 


Index 


52 


2-4 clutch volume index 


Index 


53 


OD clutch volume index 


Index 


54 


UD clutch volume index 


Index 


55 


Transaxle temperature status 


Status 


56 


Transaxle predicted oil temperature 


°F 


57 


In gear code 


Status 


58 


Shift code | 


Status 


59 


Pressure switch error counter 


Counts 


60 


Speed/ratio error counter 


Counts 


61 


Speed/ratio error 1 second counter 


Counts 
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Data NO. 


ChGck itGm 


'Display ' 


62 


Speed/ratio error 1 5 second counter 


Counts 


63 


Engine model identification 


Engine Model 


64 


General flag 


Status 


65 


Actuator test status 


Status i 


66 


Element mask register 


Status 


67 


EEPROM flag register 


Status 


DO 


("li itm it tooth ^oi i nt 


Tppth 

1 ecu 1 


69 


Wheel speed coefficient in EEPROM 


Coefficient 


70 


Current production MY/application MY 


Model Year 



ACTUATOR TEST REFERENCE TABLE 23110100016 



Item No. 


Check item 


Drive contents 


Check conditions 


Remarks 


01 


LR solenoid 


Current flows to the solenoid 
for 6 seconds at 50% duty. 


Engine: 

Idle (Vehicle stopped) 
Selector lever position: 

D range 
Throttle opening angle: 


Check the actuator 
test status (Display) 


02 


2-4 solenoid 


03 


UD solenoid 






04 


OD solenoid 




Fully closed 
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23110110019 



If a problem which interferes with the continuous safe operation of the transaxle is identified, the TCM 
records a diagnostic trouble code in memory, all solenoids are turned off, and the module is switched 
to limp-in mode. 

When limp-in mode is started, the transaxle is locked in 2nd gear if a drive gear had previously been 
selected. Meanwhile, if P, R or N range was selected, operation is as usual. 
If the ignition key is turned to OFF and then back to ON again, limp-in mode is canceled (a record 
is retained). 



HOW TO READ AND ERASE DIAGNOSTIC TROUBLE 
CODES 

Caution 

1. If battery voltage is low, diagnostic trouble codes 
may not be output. Be sure to check the battery and 
charging system before, continuing. 

2. If the battery is disconnected or if the TCM connector' 
is disconnected, the diagnostic trouble code memory' 
will be erased. Do not 'disconnect the battery or TCIUI 
until after the diagnostic trouble codes are recorded., 




3. Turn the ignition switch off before connecting or 
disconnecting the scan tool. 

1. Install the interface cartridge (l/F cartridge) to the scan 
tool <MUT-II>. 

2. Use the l/F cartridge adapter harness to connect the 
scan tool <MUT-II> to the data link connector. 

3. Read the diagnostic trouble codes. 

4. Repair the malfunction while referring to the INSPECTION 
CHART FOR DIAGNOSTIC TROUBLE CODES. 

5. Turn the ignition switch to OFF and then back to ON 
again. 

6. Erase the PCM diagnostic trouble code (137:P0700) 
immediately after erasing the TCM diagnostic trouble 
code. 

7. Check that the diagnostic trouble code is normal. 
NOTE 

• If the transaxle DTC has been set, (excluding cases where 
only part of the DTC has been set), the TCM will let 
the PCM know that a DTC has been sent to the PCM 
and a problem has occurred. As a result of this, the PCM 
records the DTC for a transaxle problem (137:P0700). 
After the transaxle has been repaired, the DTC 
(137:P0700) which has been stored in the PCM will remain 
there without being erased, even after the DTC which 
is store in the TCM has been erased. Therefore the DTC 
(137:P0700) in the PCM needs to be erased also. 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 2311^*2 



Code 


Diagnostic item 


Limp-in 


Reference ■ 

! page * '" 


11 


Internal control module (watchdog circuit test failure) 


Yes 


23A-128 


12 


Battery power was disconnected since last power down 


NO ; - 


23A-126 | 


13 


Internal control module (watchdog circuit shutdown) 


Yes 


23A-128 , 


14 


Relay always on (relay contacts are welded closed) 


Yes 


23A-129 


15 


Relay always off (relay contacts are stuck open) 


Yes .. ' ** 


-23A-i# a r:: i 


16 


Internal control module (ROM checksum failure) 


Yes 


23A-128 


17 


Internal control module (RAM checksum failure) 


Yes'.,, ~, . 


23A-128 


18 


Engine speed sensor circuit 


Yes 


23A-131 


19 


CCD bus communication with PCM 


No 


^23A-132 j 


20 


Switched battery 


Yes-'. ■■'--•< 


23A-133 i 


21 


Pressure switch circuit: OD 


Yes 


23A-134 


22 


Pressure switch circuit: 2-4 


Yes , ', el .V 


23A-135 


23 


Pressure switch circuit: 2-4/OD 


Yes 


23A-135 s 


24 


Pressure switch circuit: LR 


Yes 


23A-136 


25 


Pressure switch circuit: LR/OD 


Yes .. ,, 


23A-136 fc 


26 


Pressure switch circuit: LR/2-4 


Yes 


. 23^-137^ ; 


27 


Pressure switch circuit: ALL 


Yes 


23A-137 1 i 


28 


Check shifter signal 


No 




29 


Throttle position signal 


No 


23A-139 


31 


Hydraulic pressure switch: OD 


Yes 


23A-140 


32 


Hydraulic pressure switch: 2-4 


Yes 


23A-140 


33 


Hydraulic pressure switch: OD/2-4 


Yes 


23A-141 


35 


Check ATF level 


No 


23A-141 


36 


Fault immediately after a shift 


Yes 


23A-141 


37 


Solenoid switch valve latched in the LU position 


No 


23A-141 


38 


Lockup control out of range 


No 


23A-141 


41 


Solenoid circuit error: LR 


Yes 


23A-142 


42 


Solenoid circuit error: 2-4 


Yes 


23A-143 


43 


Solenoid circuit error: OD 


Yes 


23A-144 


44 


Solenoid circuit error: UD 


Yes 


23A-145 


45 


Internal control module (engine model EEPROM cell failure) 


No 


23A-128 


46 


UD hydraulic circuit failure 


No 


23A-146 


47 


Solenoid switch valve latched in the LR position 


Yes 


23A-146 


48 


TRD link communication error 


No 


23A-146 


50 


Speeds error: Gear ratio in reverse 


Yes 


23A-147 


51 


Speeds error: Gear ratio in 1st 


Yes 


23A-147 


52 


Speeds error: Gear ratio in 2nd 


Yes 


23A-147 


53 


Speeds error: Gear ratio in 3rd 


Yes 


23A-147 


54 


Speeds error: Gear ratio in 4th 


Yes 


23A-147 


56 


Speeds error: Input speed sensor 


Yes 


23A-149 


57 


Speeds error: Output speed sensor 


Yes 


23A-150 


58 


Speeds error: Speed sensor ground 


Yes 


23A-151 


60 


Inadequate element volume: LR 


No 


23A-151 
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Limp-in 



Reference 
page 



No 



23A-151 



No 



23A-151 



No 



23A-151 



No 



23A-152 



Code 



Diagnostic item 



61 



62 



73 



74 



Inadequate element volume: 2-4 



Inadequate element volume: OD 



Worn out/burnt transmission fluid 



Calculated oil temperature in use 



Code 
No. 



Scan tool 
11, 13, 16,17, 45 



General scan tool 
P0700, P0700 
P0065, P0604 
P1795 



Internal control module 



TCM malfunction may be present. 


• Malfunction of TCM 

• Replace TCM 






Code 
No. 


Scan tool 12 


Battery power was disconnected 
since last power down 


Probable cause 


General scan tool 
P1792 



Probable cause 



Battery disconnected or first installation. 

A battery-backed RAM is used to maintain some learned values. When the battery is 
disconnected, this memory is lost. When the battery is connected, this memory loss isdetected 
by the controller. The code is set and the learned values are initialized to known constants. 
This results in the re-initialization of some parameters. 



Battery disconnected 

(After securely connecting the battery, use the 
scan tool to erase the DTC.) 
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Code 
No. 


Scan tool 14 


Relay always on (Relay contacts 
are welded closed) 


Probable cause 

4 3 


General scan tool 
P1767 


Relay out 
B-85) whe 
ignition sv 


put (switched battery) has more than 3 volts at TCM pins 56 and 57 (Connector 
i TCM pin 55 (Connector B-85) is turned off. Relay should be de-energized whenever 
i/itch is OFF. 


• Malfunction of relay (welded contacts) ' 

• Short to power on control side of relay between 
relay and TCM *' 

• Short to power on load side of relay between 
relay and TCM 

• TCM relay driver circuit stuck ON 



EATX relay 

• Ignition switch: OFF «-»■ ON 
OK: Operatingsoundcanbeheard 



NG 



OK 



Measure at the EATX relay connector 
A-70 and the TCM B-85 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between A-70 (4) and B-85 

•^Ignition switch: ON 
OK: Less than 1V 



OK 



NG 



Check the harness between 
the TCM and the EATX relay 
(Check short to power) 



Repair 



OK 



Measure at the TCM connector B*85 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between (56), (57) and 
ground. 

1. Disconnect solenoid and pressure 
switch assembly. 

Ignition switch : ON 
OK: Less than 1V 

2. Connect solenoid and pressure 
switch assembly. 

Ignition switch : ON 
OK: Less than 1V 



1. NG 



2. NG 



[OK 



Measure at the EATX relay connector 
A-70 

• When connector is connected: 

• Voltage between (8) and ground. 
OK: Ignition switch 

OFF: Less than 1V 
ON: More than 3V 



OK 



NG 



Check the EATX relay 
• Check the continuity between 
terminals (2) - (8). 
OK: Continuity (0 Q) when system 
voltageisapplied betweenter- 
minals (4) - (6); and no conti- 
nuity (ooQ) when 'system 
voltage is not applied. 




Replace the EATX relay 


OK 


1. NG 




Measure at the EATX relay connector 
A-70 

1. Continuity between terminal (6) and 
ground 

OK: Continuity 

Voltage between (4) and ground. 
• Ignition switch: OFF 
OK: Less than 1V 


Repair the harness 


2. NG 




Check the harness wire between the 
TCM and the EATX relay. 
(Check short to power) 









I OK 



Check the harness wire between the 

TCM and the EATX relay 

(Open circuit check) 



NG 



Repair 



OK 



Check the following connector: 
• A-70, B-85 




Check trouble symptom. 




|ng 








Replace the TCM 


Check the harness- wire between the* 
TCM ((terminal (56), (57)) and EATX 
relay, pressure swlfch assembly 
(Check short to power) 





Check the harness wire between, the 
TCM ((terminal (7), (10), (19), (20), (49% 
(59), (60)) pressure switch assembly 
(Check short to power) 



Replace the TCM 



Replace the EATX relay 
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Code 
No. 


Scan tool 15 

General scan tool 
I P1768 


Relay always off (Relay contacts 
are stuck open) 


Probable cause 


Relay output (switched battery) has less than 3 volts at TCM pins 56 and 57 (Connector 
B-85) when TCM pin 55 (Connector B-85)turnson to energize relay. Relay should be energized 
whenever key is ON. 


• Malfunction of relay (open contacts) 

• Harness or connector between relay coil and 
TCM open or short-circuited 

Harness or connector between relay output 

and TCM open-circuited 

Relay supply lines open-circuited 

Relay ground open-circuited 

• Malfunction of TCM 



EATX relay 

• Ignition switch: OFF ♦* ON 
O K : Operating sound can be heard 



NG 



OK 



Check the EATX relay 

• Check the continuity between 

terminals (2) - (8). 

OK: Continuity (0£2) when system 
voltageisapplied betweenter- 
minals (4) - (6), and no conti- 
nuity (ooQ) when system 
voltage is not applied. 



I OK 



Measure at the EATX relay connector 
A-70 

• Disconnect the connector and 
measure at the harness side. 

1 . Voltage between (4) and continuity 
between terminal (6) and ground 
OK: Continuity 

2. Voltage between (4) and ground. 
• Ignition switch: ON 

OK: Battery positive voltage 



NG 



Replace the EATX relay 



1. NG 



Repair the harness 



N G 



Check the harness wire between the 
TCM and the EATX relay. 
(Open circuit check) 



OK 



OK 







Check the following connector: 
. A-70, B-85 




NG 




Measure at the EATX relay connector 
A-70 

• Connecttheconnectorandmeasure 
at the harness side. 

• Voltage between (8) and ground. 

• Ignition switch: ON 

OK: Battery positive voltaae 


Check the harness wire between the 
battery and the EATX relay. 









jlMG 
Repair 



Check the following connector: 
. A-70, B-85 



± 



Check trouble symptom. 



I NG 



Replace the TCM 



I OK 



Check the harness wire between the 
TCM ((terminal (56), (57)) and EATX 
relay, pressure switch assembly. 
(Check short to power) 



| OK 



NG 



Repair 



Check the following connector: 

. A-70, B-85 I 



Check trouble symptom. 



I NG 



Replace the TCM 
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Code 
No. 


Scan tool 18 

General scan tool 
P0725 


Engine speed sensor circuit 


Probable cause r b 

a. >, ih< 


Engine speed received at the PCM from the CKP over the CCD bus is less than 384 r/min. 


• Malfunction o f crankshaft position sensor ' 

• Harness or connector between crankshaft 
position sensor and TCM open or 

short-circuited 

• Malfunction of TCM 



SCAN TOOL DATA LIST 

43 Engine speed 
• Start the engine 

OK: More than 400rpm 



OK 



Check the following connector. 

• Engine ground connection 

• B-85 



OK 



Jng 

Repair 



Road test (Refer to P23A-120) 



Abnormality exists 
(diagnostic trouble 
code present) 



NG 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between (46) and ground. 

• Start the engine. 

OK: 0.3-3.0V 



NG 



Check the following connector: 
« A-04, A-06, A-82, A-83 

|ng 

Repair ;;; H 



, OK 





OK 


NG 


Check the following connector: 
• B-85 





Repair 



Check trouble symptom. 



Replace the TCM 



Abnormality exists (no diagnostic trouble Code) 



No abnormality 



Check the harness wire 
TCMand the crankshaft position Sensor 



Recheckdiagnostictroublecodeswhich 
were read before the road test 



Diagnostic trouble 
code output 



No diagnostic trouble 
code displayed 



To INSPECTION CHART FOR DIAG- 
NOSTIC TROUBLE CODES 
(Refer to P23A-127) 



To INSPECTION MATRIX FOR 
TROUBLE SYMPTOMS 
(Refer to P23A-155) 



oi la.; «. * 



(Mil : r.i 



it : n. 



TSB Revision 



23A-132 



AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 19 


CCD bus communication with 
PCM 


Probable cause 


General scan tool 
P0600 


No CCD messages received for 10 seconds 


• CCD bus between PCM and TCM open "or 

short-circuited 

• Malfunction of PCM 



Measure at PCM connector A-l 07 and data link connector B-37 

• Disconnect the connector and measure at the harness side. 

• Resistance value between A-107 (60) and B-37 (28) 
OK: Less than 5fi 



NG 



lOK 



Measure at PCM connector A-l 07 and data link connector B-37 

• Disconnect the connector and measure at the harness side. 

• Resistance value between A-107 (59) and B-37 (27). 
OK: Less than 5Q 



NG 



Check the harness wire 
between the PCM and 
data link connector. 



OK 



Measure at TCM connector B-85 and data link connector B-37 

• Disconnect the connector and measure at the harness side. 

• Resistance value between B-85 (44) and B-37 (28). 
OK: Less than 5fl 



NG 



OK 



Measure at TCM connector B-85 and data link connector B-37 

• Disconnect the connector and measure at the harness side 

• Resistance value between B-85 (3) and B-37 (27). 
OK: Less than 5Q 

JOK 



, NG 



Check the harness wire 
between the TCM and 
data link connector. 



Check the following connector: 
. A-107, B-85 



NG 



Repair 



I OK 



Replace the TCM 



| OK 



I Check trouble symptom. 



NG 



! Replace the PCM 
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Code 
No. 


Scan tool 20 


Switched battery P 


robable cause 

r >, ('''-1 


General scan tool 
P1765 


A voltage is detected on any of the presssure switches before the relay is energized. 


• Malfunction of EATX relay • 

• Malfunction of EATX relay, harness or 

connector between relay output TCM open or 
short-circuited 

• Harness or connector between EATX relay 
output and TCM temporarily short-circuited 

• Malfunction of TCM 



Measure at solenoid and pressure 
switch assembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between (1), (2), (5) and 
ground. 

• Ignition switch: ON 
OK: OV 



OK 



NG 



Check the harness wire between the - 
TCM and the EATX relay 
(Check short to power) 



NG 



lOK 



Check trouble symptom. 



NG 



Replace the TCM 



Repair 



* it ,:; .1 , 



Measure at the TCM connector B-65 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between (7), (1 0), (49) and 
ground. 

• Ignition switch: ON 
OK: ov 



OK 



Check the harness wire between the 
TCM and the EATX relay 



NG 



Check the harness wire between sole- 
noid and pressure switch assembly and 
TCM (terminal (19), (20), (59), (60)) 
(Check short to power) 



NG 



OK 



Check trouble symptom. 

|NG 



Replace the TCM 



Repair 
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Code 
No. 


Scan tool 21 


Pressure switch circuit: OD 


Probable cause 


General scan tool 
P1781 


A mismatch has occurred between the shift condition and the pressure switch condition 
(ON/OFF) while the vehicle is moving. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Harness or connector between OD pressure 
switch and TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle problem 



SCAN TOOL Data list 

22 Overdrive pressure switch 

• Engine: Stopped 

• Disconnect the EATX relay 
connector (A-70) and apply system 
voltage to harness-side connector 

terminal (8). 
. Ignition switch: O N 
OK: OFF 



NG 



IOK 



Check the transmission fluid level. 



NG 



OK 



Adjust the 
fluid level. 



Replace solenoid and pressure switch 
assembly 



Check trouble symptom. 



NG 



Possible cause: 

• Internal transaxle failure (Refer to 
P23A-153) 



Check the harness wire between the 
EATX relay and solenoid and pressure 
switch assembly 
(Check short to power) 



-NG 



• Repair 





OK 


NG 


Check the harness wire between sole- 
noid and pressure switch assembly and 
TCM (terminal (49)) 
(Check short to power) 




OK 


NG 


Check the following connector: 
• A-90, B-85 




OK 




Check trouble symptom. 




I 


NG 





Replace solenoid and pressure switch 
assembly 










NG 




Check trouble symptom. 


Replace the TCM 
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Code 
No. 


Scan tool 22 


Pressure switch circuit: 2-4 


Probable cause " s 

»* . : t t. j 

'f 


General scan tool 
P1782 


A mismat 
(ON/OFF 


ch has occurred between the shift condition and the pressure switch condition 
while the vehicle is moving. 


• Low/high fluid level tn transaxle ' 

• Malfunction of pressure switch assembly 

• Harness or connector between 2-4 pressure 
switch and TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle problem 



SCAN TOOL Data list 
21 2-4 pressure switch 

• Engine: Stopped 

• Disconnect the EATX relay 
connector (A-70) and apply system 
voltaae to harness-side connector 

terminal (8). 
. Ignition switch: O N 
OK: OFF 



NG 



Check the harness wire beiwef 
EATx relay and so| eno ja and pri 

switch assembly 

(Check short to power) 



NG 



I OK 



Hydraulic pressure check 

• Raise vehicle on hoislt 
allowsfrontwheelstoturn . 

• Attach pressure gauge to 
the 2-4 clutch tap. 

• Move selector lever to the 
2 position. 

• Increase throttle opening 
to achieve an indicated 
vehicle speed of 48 km/h 
(30 mph). 

1. Take a reading of the 
clutch pressure. 

OK: 793- 1000 kPa 
(115-145 psi) 

2. SCAN TOOL Data list 
21 2-4 pressure switch 
OK: ON 



OK 



1. NG 



Possible causes: 

• Incorrect transmission fluid level 

• Internal transaxle failure (Refer 
to P23A-153) 



2. NG 



Replace solenoid and pressure 
switch assembly 





OK ■ 


NG 


Check the harness wire between sole- 
noid and pressure switch assembly and 
TCM (terminal (7)) 
(Check short to power) 






OK 


NG >< : 


Check the following connector: 
• A-90, B-85 




i OK „ - 





Repair 



Check .trouble symptom. 



ING 



Check trouble symptom. 



Replace solenoid and pressure switch 
assembly 



NG 



Replace the TCM 



Check trouble symptom. 



ING 



Replace the TCM . 



INTERMITTENT MALFUNCTION 

• Study the DTC information (back- 
ground, range of check, setting 
condition). 

• Refer to INTRODUCTION - How 
to Cope with Intermittent Malfunc- 
tion. 


'C*' : : 


Code 
No. 


Scan tool 23 

General scan tool 
P1783 


Pressure switch circuit: 2-4/OD 


Probable cause 


A mismat 
(ON/OFF) 


;h has occurred between the 
while the vehicle is moving 


shift condition and the pressure switch condition 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Harness or connector between OD pressure 
switch and TCM open or short-circuited 

• Harness or connector between 2-4 pressure 
switch and TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle, problem ljn 






Carry out the inspection procedure for code No. 21 . (Refer 
toP23A- 134) 

• Carry out the inspection procedure for code No. 22. (Refer 
to P23A-135) 
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<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 24 


Pressure switch cricuit: LR 


Probable cause 


General scan tool 
P1784 


A mismatch has occurred between the shift condition and the pressure switch condition 
(ON/OFF) while the vehicle is moving. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Harness or connector between LR pressure 
switch and TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle problem 



SCAN TOOL Data list 

20 LR pressure switch 

• Engine: Stopped 

• Disconnect the EATX relay 
connector (A-70) and apply system 
voltage to harness-side connector 
terminal (8). 

• Ignition switch: ON 
OK: OFF 



Hydraulic pressure check 

• Raise vehicle on hoist 
allowsfrontwheelstoturn. 

• Attach pressure gauge to 
the L-R clutch tap. 

• Move selector lever to the 
N position. 

• Increase engine speed to 
1 5 0 0 r/min. 

1. Take a reading of the 
clutch pressure. 

OK: 793-1000 kPa 
(115-145 psi) 

2. SCAN TOOL Data list 
20 L-R pressure switch 
OK: ON 



il.NG 



2. NG 



JOK 



INTERMITTENT MALFUNCTION 

• Study the DTC information (back- 
ground, range of check, setting 
condition). 

. Refer to INTRODUCTION - How 
to Cope with Intermittent Malfunc- 
tion. 



NG 



possible causes: 

Incorrect transmission fluid level 
Internal transaxle failure (Refer 
to P23A-153) 



Regdtatse solenoid and ppsasuure 
switch assembly 



Check trouble symptom. 



NG 



Replace the TCM 



Check the harness wire between the 
EATX relay and solenoid and pressure 
switch assembly 
(Check short to power) 



NG 



lOK 



Check the harness wire between sole- 
noid and pressure switch assembly and 
TCM (terminal (10)) 
(Check short to power) 



NG 



■ Repait 



OK 



Check the following connector: 
. A-90, B-85 



JOK 

I Check trouble symptom. 



NG 



■ Repair 



NG 



Replace solenoid and pressure switch 
assembly 



Check trouble symptom. 



NG 



Replace the TCM 



Code 
No. 


Scan tool 25 


Pressure switch circuit: LR/OD 


Probable cause 


General scan tool 
P1785 


A mismatch has occurred between the shift condition and the pressure switch condition 
(ON/OFF) while the vehicle is moving. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Harness or connector between OD pressure 
switch and TCM open or short-circuited 

• Harness or connector between LR pressure 

switch and TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle problem 



• Carrv out trje insDection procedure for code No. 21 . (Refer 
to P23A-134) 

• Carry out the inspection procedure for code No. 24. (Refer 
to P23A-136) 
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23A-13? 



Code 
No. 


Scan tool 26 

General scan tool 
P1786 


Pressure switch circuit: LR/2-4 


Probable cause 

" t'5 


A mismatch has occurred between the shift condition and the pressure switch condition 
(ON/OFF) while the vehicle is moving. 


a 1 AlMMrdl fli liH IawaI ir~i fMMMvla. * ^ 

• Low/niyn tiuio level in transaxis 

• Malfunction of pressure switch assembly 

• Harness or connector between 2-4 pressure 
switch and TCM open or short-circuited 

• Harness or connector between LR pressure 
switch and- TCM open or short-circuited 

• Malfunction of TCM 

• Internal transaxle problem 






• Carry out the inspection procedure for code No. 22. (Refer 
to P23A-135) 

• Carry out the inspection procedure for code No. 24. (Refer 
to P23A-136) 



Code 
No. 


Scan tool 27 

General scan tool 
P1780 


Pressure switch circuit: ALL 


Probable cause 


A mismatch has occurred between the shift condition and the pressure switch condition 
(ON/OFF) while the vehicle is moving. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Harness or connector between OD pressure 
switch and TCM open or short-circuited 

• Harness or connector between 2-4 pressure 
switch and TCM open ,'br ''sf^rjt-flfn^WC ■';* 

• Harness or connector between Lfl'pleMure 
switch dnd TCM open or short-circuited - 

• Malfunction of TCM I"":, .'" ' 

• Internal transaxle problem 



• Carry out the inspection procedure for code No. 21 . (Refer 
to P23A-134) 

• Carry out the inspection procedure for code No. 22. (Refer 
toP23A- 135) 

• Carry out the inspection procedure for code No. 24. (Refer 
to P23A-136) 



Vi if.' .<:.• J:. 

■ »: fr:t> ¥?*i 



'•re < n 



'■■in 
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Code 
No. 


Scan tool 28 


Check shifter signal 


Probable cause 


General scan tool 
P0705 


Case 1 Invalid code timer has expired (100 msec). 

Case 2 Third occurrence of setting PRND2L data error flag since start-up 


• Malfunction of transaxle range sensor, 

• Harness or connector between transaxle range 
sensor and TCM open or short-circuited 

• Transaxle range sensor ground open-circuited 

• Malfunction of TCM 



SCAN TOOL Data list 

24 Transaxle range sensor 1 
• Ignition switch: ON 
OK: Shift lever position 
P, N: ON 

Other than the above:OFF 



NG 



OK 



SCAN TOOL Data list 

25 Transaxle range sensor 2 
• Ignition switch: ON 
OK: Shift lever position 

P, R, N, L: ON 

Otherthan the above: OFF 



NG 



OK 



SCAN TOOL Data list 

26 Transaxle range sensor 43 
• Ignition switch: ON 
OK: Shift lever position 
P, 2, L: ON 

Otherthan the above: OFF 



NG 



IOK 



SCAN TOOL Data list 




27 Transaxle range sensor 41 


jOK 






NG 


ollowing connector: 
I-85 


3FF 


I OK 



NG 



Check the transaxle range sensor 
(Refer to P23A-160) 



NG 



Replace the transaxle range sensor | 



Check the following connector: 
. A-108, B-85 



Repair 



INTERMITTENT MALFUNCTION 

• Study the DTC information (back- 
ground, range of check, setting 
condition). 

. Refer to INTRODUCTION - How 
to Cope with Intermittent Malfunc- 
tion. 



Check the harness wire between the 
transaxle ranae sensor and TCM 
(Check short to power) 
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Code 
No. 


Scan tool 29 


Throttle position signal P 


robable cause 

,, 


General scan tool 
P0120 


• Throttle angle less than 6 degrees, or Throttle greater than 120.6 degrees. 

• The engine must be running. 


• Malfunction of throttle position senso* / 

• Harness or connector between throttle position 
sensor and TCM open or short-circuited 

• Harness or connector between throttle position 

sensor output and TCM open or short-circuited 

• Malfunction of TCM 

• Malfunction of PCM- >■!:." " - 



^n^clHnaHn^^n^ineTamp^^fr^ 
• Start the enajne 

O K : Malfunction indicator lamp ON 



Reform PCM diagnostics. 



time*? 



NG 



SCAN TOOL Data list (A/T) 

00 Throttle position sensor 

• Disconnect the connector A-63. 

• Ignition switch: ON 
OK: More than 4.0V 



OK 



NG 



Measure at TCM connector B-85 — 

• Disconnect the connector and 
measure at the harness side 

• Connector A-63 disconnected 

• Voltage between (52) and ground 

• Ignition switch: ON 
OK: More than 4.0V 



NG 



OK 



Measure at TCM connector B-85 and 
throttle position connector A-63 

• Disconnect the connector and 
measure at the harness side. 

• ResistancevalueB-85(11)andA-63 
(D 

OK: Less than 5Q 



NG 



OK 



Check the following connector: 
• B-85 



OK 



JNG 

Repair 



1MJ 



Check the following connector: 

• Engine ground connection 

• B-85 



NG 



OK 



Road test (Refer to P23A-120) 
(Reconnect connector A-63) 



Abnormality exists 
(no diagnostic trouble code) 



Abnormality exists 
(diagnostic trouble code 
present) 



No abnormality 



Recheckdiagnostic trouble codes which 
were read before the road test 



Diagnostic trouble 
code output 



I No diagnostic 
code displayed 



Wable 



To INSPECTION CHART FOR DIAG- 
NOSTIC TROUBLE CODES 
(Refer to P23A-127) 



To INSPECTION MATRIX "FOR 
TROUBLE SYMPTOMS 
(Refer to P23A-t55) " • 



Check the following connector: 
• A-63, A-83 



NG 



I OK 



Check the harness wire between the 
TCM and the throttle position sensor 



Check the harness wire between the 
TCM and the throttle position sensor 



Replace the TCM 
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<2.0L ENGINE (NON-TURBO)> - Troubleshootihg 



Code 
No. 


Scan tool 31 

General scan tool 
P1787 


Hydraulic pressure switch: OD 


Probable cause 


Pressure switch falls to respond within specified time for given temperature range. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Internal transaxle problem 



Hydraulic pressure check 

• Measure the overdrive clutch pressure 

• Start engine 

• Disconnect the solenoid and pressure switch 
assembly connector and apply system voltage 
between terminals (6) - (8). 

WARNING: FRONT WHEELS MUST BE OFF 
THE GROUND BEFORE PRO- 
CEEDING. 

NOTE: Step on the brake pedal so the wheels won't 
rotate. 

• Select lever: D 

• Increase the engine speed slightly. 

Standard value: 517-655 kPa (75-95 psi) 
every 3 seconds 



OK 



I NG 



Check the transmission fluid level. 



OK 



JNG 
Repair 



Check the following connector 
. A-90 



NG 



• Repair 



lOK 



Replace the solenoid and pressure switch assem- 
bly. 



Possible causes: 

* Solenoid and pressure switch assembly 
problem. 

• Internal transaxle failure. (Refer to P23A-153) 



Code 
No. 


Scan tool 32 


Hydraulic pressure switch: 2-4 


Probable cause 


General scan tool 
P1788 


Pressure switch falls to respond within specified time for given temperature range. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switch assembly 

• Internal transaxle problem 



Hydraulic pressure check 

• Measure the 2-4 clutch pressure 

• Start engine 

WARNING: FRONT WHEELS MUST BE OFF 
THE GROUND BEFORE PRO- 
CEEDING. 

NOTE: Step on the brake pedal so that wheels 
won't rotate. 

• Select lever: D 

• increase the engine speed slightly. 

Standard value: 51 7-655 kPa (75-95 psi) 
everv 3 seconds 




Check the following connector 
• A-90 




jOK 




Replace the solenoid and pressure switch assem- 
bly. 






JNG 


OK 


Check the transmission fluid level. 


Possible causes: 

• Solenoid and pressure switch assembly 
Droblem. 

• internal transaxle failure. (Refer to P23A-153) 


NG 
Repair 





NG 



-*~ Repair 
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23A-1 ; 41 



Code 
No. 


Scan tool 33 


Hydraulic pressure switch: 
OD/2-4 


Probable cause 


General scan tool 
P1789 


Pressure switch falls to respond within specified time for given temperature range. 


• Low/high fluid level in transaxle 

• Malfunction of pressure switoh assembly 

» Internal transaxle problem , « * 



Carry out the inspection procedure for code No. 31 . (Refer 
to P23A-140) 

Carry out the inspection procedure for code No. 32. (Refer 
to P23A-140) 



Code 
No. 


Scan tool 35 


Check ATF level 


Probable cause 


General scan tool 
P1791 


No pressure is present for any element. 


• Low/high fluid level in transaxle 

• Malfunction of oil filter 

• Missing O-ring 

• Malfunction of transmission fluid cooler 



Code 
No. 


Scan tool 38 


Fault immediately after a shift 


Probable cause 


General scan tool 
P1790 



Fault happened within 1 .3 second of a shift (This code is not stored alone. It is stored if • Internal transaxle problem 
a speed error (codes 50 through 58) is detected immediately after a shift). (Refer to Speed errors) 



Code 
No. 


Scan tool 37 


Solenoid switch valve latched in 
the LU position 


Probable cause 1 


General scan tool 
P1775 


Three unsuccessful attempts shift 1st gear. 


• Internal transaxle problem 

• Refer to Inspection matrix for diagnostic trouble 
code. (Internal transaxle problem (P23A-153)) 






Code 
No. 


Scan tool 38 


Lock-up control out of range 


Probable cause 


General scan tool 
P0740 


Electronically Modulated Converter Clutch (EMCC) operation is inhibited 


• Low/high fluid level in 'transude 

• Internal transaxle problem & % ^ 



Hvdraulic pressure check 

• - Measure the torque converter clutch off 
pressure. 

• 'Use the scan tool to erase diagnostic trouble 
codes. 

• Drive the vehicle in overdrive until it is fully 
warmed up. 

• Drive in 4th gear overdrive for a minimum of 
10 seconds. 

NOTE 

• The vehicle speed must be greater than 80 
km/h (50 mph). 

• Throttle must be open greater than 6 degrees. 

Standard value: Less than 69 kPa (10 psi) 



NG 



control valves. 



, : J 



[OK 



ROAD TEST 
OK: Code 38 set. 



NG 



Check the transmission fluid level. 



NG 



• Repair 



OK 



OK 



Replacethetorqueconverterandtransmissionfluid 
cooler. 




Possible cause: 

• Internal transaxle failure. (Refer to P23A-153) 




TSB 


Revisit 
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<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 41 


Solenoid circuit error: LR 


Probable cause 


General scan tool 
P0750 


A shift must not be in progress; an selector lever position, pressure switch, or watchdog 
test must not be in progress; no spike must be detected from the solenoid during the first 
test, or a pressure switch problem, or a speed problem. The code sets if the solenoid continuity 
test failed for the second time, or if there is either a pressure switch or speed data problem 
and the solenoid continuity test failed for the first time. 


• Malfunction of pressure switch assembly 

• Harness or connector between LR solenoid 
and TCM open or short-circuited 

• TCM ground open-circuited 

• Malfunction of TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (60) and 
ground. 

OK: Less than 5CI 


NG 


Measure at the solenoid and pressure 

Switch assembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (4) and 
ground. 

OK: Less than 5fi 


OK 


Check the following connector: 
• A-90 








OK [NG 
Repair 




NG 






Jng 


Replace . the solenoid and pressure 
switch assembly. 


Check the harness wire between the 
TCM and solenoid and pressure switch 
assemblv. 







i 



Check trouble symptom. 



I NG 



Replace the TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (56) and 
(60). 

OK: 1.0-3.0Q 



OK 



NG 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (13) (17) 
and ground. 

OK: Less than 5Q 

Tok 

JL 



NG 



Check the harness wire between the 
TCM and ground. ; 



RSWfc the following connector: 
B-85 



NG 



I OK 



Replace the TCM 



Measure at the TCM connector B-85 
and solenoid and pressure switch as- 
sembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between B-85 (60) 
and A-90 (4) 

OK: Less than 5fl 



NG 



Check the harness wire between the 

TCM and solenoid and pressure switch 
assembly. 



OK 



Measure at EATX RelayconnectorA-70 

and solenoid and pressure switch as- 
sembly connector A-90. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between A-70 (8) 
and A-90 (6). 

OK: Less than 5fl 



NG 



Check the harness wire between the 
EATX Relay and solenoid pressure 
switch assembly. 



jOK 



Replace the solenoid and pressure 
switch assembly. 
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23A-143 



Code 
No. 


Scan tool 42 


Solenoid circuit error: 2-4 


Probable cause - ; <*? • 

... 

r ,* 'Mi s < 


General scan tool 
P0755 


A shift must not be in progress; an selector lever position, pressure switch, or watchdog 
test must not be in progress; no spike must be detected from the solenoid during the first 
test, or a pressure switch problem, or a speed.problem. The code sets if the solenoid continuity 
test failed for the second time, or if there is either a pressure switch or speed data problem 
and the solenoid continuity test failed for the first time. 


• Malfunction of pressure switch assembly . ' 

• Harness or connector between 2-4 solenoid' ' 
and TCM open or short-circuited . » 

• TCM ground open-circuited - •• 

• Malfunction of TGM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (59) and 
ground. 

OK: Less than 5fl 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (56) and 
(59). 

OK: 1 .0-3.0£l 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector B-85 and 
A-90, and measure at the harness 
side. 

• Resistance value between (59) and 
ground. 

OK: Less than 5Q 



OK 



I NG 



Check the harness wire between the 
TCM and solenoid and pressure switch 
assembly. 



- Check the following connector: 
• A-9Q. ■ . -awj!,.::fo;j 




OK JfWr 4 
Repair 


Repla 
switcf 


ce the solenoid and pressure 
l assembly. 



Check trouble symptom. 



I NG 



Replace the TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (1 3) (1 7) 
and ground. 

OK: Less than 5Q 



NG 



Check the harness wire oetween ihe 
TCM and ground. ■■■>■'■ ■ 



NG 




OK 


NG 




Check the following connector: 
• B-85 








OK 




I ReDlace the TCM 





Repair 



Measure at the TCM connector B-85 
and solenoid and pressure switch as- 
sembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between B-85 (59) 
and A-90 (3) 

OK: Less than 5Q 



NG 



Check the harness wire between the 
TCM and solenoid and pressure switch 
assembly. 



<■€«* ... iff 



I OK 



Measure at EATXTtelayTWiector A-lXl] 
and solenoid and pressure switch as- 
sembly connector A-90. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between A-70 (8) 
and A-90 (6). 

OK: Less than 5fi 


I1U 


Check the harness wire between the 
EATX Relay and solenoid pressure 
switch assembly. 





IOK 



Replace the solenoid and pressure 
switch assembly. 



, hft 



f •' xx ■ • 
i if. >■:<> 

■asm -■ 

it . f b « 
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Code 
No. 


Scan tool 43 


Solenoid circuit error: OD 


Probable cause 


General scan tool 
P0760 


A shift must not be in progress; an selector lever position, pressure switch, or watchdog 
test must not be in progress: no spike must be detected from the solenoid during the first 
test, or a pressure switch problem, or a speed problem. The code sets if the solenoid continuity 
test failed for the second time, or if there is either a pressure switch or speed data problem 
and the solenoid continuity test failed for the first time. 


• Malfunction of pressure switch assembly 

• Harness or connector between OD solenoid 
and TCM open or short-circuited 

• TCM ground open-circuited 

• Malfunction of TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (20) and 
ground. 

OK: Less than 5£2 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect" the connector B-85 and 
A-90 and measure at the harness 
side. 

• Resistance value between (20) and 
ground. 

OK: Less than 5Q 



OK 



I NG 



•■ Check the following connector: 


• A-90 




OK JNG 




Repair 


Replace the solenoid and pressure 


switch 


assembly. 



Check the harness wire between the 
TCM and solenoid and pressure switch 
assembly. 



Check trouble symptom. 



I NG 



Replace the TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (20) and 
(56). 

OK: 1 .0-3.012 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (13) (,17) 
and ground. 

OK: Less than 5Q . 

Tok 



NG 



Check the harness wire between the 

TCM and ground. 



Check the following connector: 
• B-85 



NG 



Repair 



OK 







Replace the TCM 




NG 




Measure at the TCM connector B-85 
and solenoid and pressure switch as- 
sembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• ResistancevaluebetweenB-85(20) 
and A-90 (8) 

OK: Less than 5Q 


Check the harness wire between the 
TCM and solenoid and pressure switch 
assembly. 









lOK 



Measure at EATX Relay connector A-70 
and solenoid and pressure switch as- 
sembly connector A-90. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between A-70 (8) 
and A-90 (6). 

OK: Less than 5n 



NG 



Check the harness wire between the 

EATX Relay and solenoid pressure 
switch assembly. 



OK 



Replace the solenoid and pressure 
switch assembly. 
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AUTOMATIC TRANSAXLE " , . 
<2.0L ENGINE, (NON-TU RBO)> - Troubleshooting 



Code 
No. 


Scan tool 44 

General scan tool 
P0765 


Solenoid circuit error: UD 


Probable cause 


A shift must not be in; progress; an selector lever position, pressure switch, or watchdog 
test must not be in progress; no spike must be detected from the solenoid during the first' 
test, or a pressure switch problem, or a speed problem. The code sets if the solenoid continuity 
test failed for the second time, or if there is either a pressure switch or speed data problem 
and the solenoid continuity test failed for the first time. 


• Malfunrtinn nf nmSSUrS SWltCT) SSSaBlMV 1 

• Harness or connector between UD solenoid 
and TCM open or short-circuited 

• TCM ground open-circuited 

• Malfunction of TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (19) and 
around. 

OK: Less than 5CI 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (1 9) and 
(56). 

OK: 1.0-3.0J2 



OK 



NG 



Measure at the TCM connector B-85 
and solenoid and pressure switch as- 
sembly connector A-90 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between B-85 (19) 
and A-90 (7). 

OK: Less than 5£1 



NG 



I OK 



Measure at EATX Relay connector A-70 
and solenoid and pressure sTSffctf as- 
sembly connector A-90. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between A-70 (8) 1 
and A-90 (6). 

OK: Less than 5Q 



NG 



OK 



Replace the solenoid and pressure 
switch assembly. 



Measure at the TCM connector B-85 

• Disconnect the connector B-85 and 
A-90, and measure at the harness 
side. ■ : 

• Resistance value between (19) and 
ground. 

OK: Less than 5£2 



OK 



Check the following connector: 
• A-90 



OK 



NG 



Replace the solenoid and ) pressure 

switch assembly. '• ~ •) >c 



Check the harness between the TCM 
and solenoid and pressure switch as- 
sembly. 



Check trouble symptom. 



NG 



Replace the TCM 



V} WV.K. 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (13) (17) 
and ground. 

OK: Less than 5Q 



NG 



Check the harness wire between 
TCM and ground. 



OK 



Check the following connector: 
• B-85 



jOK 



NG 



Repair 



Replace the TCM 



Check the harness wire between the 
TCM and solenoid and pressure stitch 
assembly. 



Check the harness wire between the 
EATX Relav and solenoid pres. 1 
switch assembly. 



5(1] it s. 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 46 


UD Hydraulic circuit failure 


Probable cause 


General scan tool 
P0783 


A 3-4 shift must be in progress, and the UD flag must be set (temperature must not be 
cold). The code sets concurrently with the third consecutive 3-4 shift abort if the underdrive 
fault counter is greater than three. 


• Internal transaxle problem >( 



SCAN TOOL Data list 

51 LR clutch volume index 

52 2-4 clutch volume index 

53 OD clutch volume index 

54 UD clutch volume index 

• Ignition switch: ON 

• Selector lever: P 
OK: 51 (LR) 35 - 85 

52 (2-4) 20 - 77 

53 (OD) 75-150 

54 (UD) 24-70 



OK 



I NG 



Possible causes: 

• Ihrttamll transaxle failure (Refer to 
P23A-153) 



Check the following connectors: 
f B-85, A-83, A-86, A-89 



NG 



Repair 



I OK 



Refer to INSPECTION MATRIX FOR 
DIAGNOSTIC TROUBLE CODE. (In- 
ternal transaxle problem) (Refer to 
P23A-153) 



Code 
No. 


Bean tool 47 


Solenoid switch valve latched in 
the LR position 


Probable cause 


General scan tool 
P1776 


LR pressure is high for second time. 


• Internal transaxle problem 

• Referto Inspectlon'matrlxfoidiagnostictrouble 
code. (Internal transaxle problem) (P23A-153) 






Code 
No. 


Scan tool 48 


TRD link communication error 


Probable cause 


General scan tool 
P1793 


The code sets when: 

There is an incorrect response from the power train control module via the CCD bus 
acknowledging request for torque management test during idle. 

or when: 

Event dependent on two sequential request for torque managed shift without correct 
response from powertrain control module on CCD bus acknowledging that torque 
management is in process. 


• CCD bus communication problem 

• Sticky throttle position sensor 

. Open circuit or short-circuit in TRD link line 
between TCM and PCM 



Check the throttle position sensor. 

(Refer to GROUP 13AMFU2.0L ENGINE (NON-TURBO)> - 
On-vehicle inspection of MFI components) 



NG 



IOK 



Check the CCD bus communication. 

(Refer to GROUP 13AMFI<2.0L ENGINE (NON-TURBO)> - 
Troubleshooting) 



NG 



IOK 



Check the following connectors: 
• A-107, B-85 



JOK 



NG 



Check trouble symptom. 



OK 



Check the harness wire between the PCM connector A-107 (63) 
and TCM connector B-85 (50). 



• Replace 



Repair 



• Repair 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



23A-447 



Code 
No. 


Scan tool 
50, 51,52, 53, 54 


Speeds error (Gear, 'ratio 
reverse, 1st, 2nd, 3rd, 4th) 


n Probable cause 

. 3- t . ;s sr.', ■', <j H » j i 1 . 


General scan tool 
P0736, P0731 
P0732 P0733 
P0734 


Code 50-54 sets if the ratio of the input r/min to the output r/min does not compare to a 
particular gear ratio. 

A hard fault is considered to exist when the fault counter has matured to a value of 255. 
An intermittent fault is considered present when the fault counter is greater than or equal 
to 6 and less than 255. 

No fault is considered to exist when the fault counter is less than 6. 


• Malfunction of input speed' sensor 

• Malfunction of output speed sensor 

• Harness or connector between input speed 
sensor and TCM open or short-circuited ' 

• Harness or connector between output speed 
sensor and TCM Open or short-circultea 

• Malfunction of TCM fi; ! 

• Internal transaxle problem " 



1 'V M 



«.. 'i' 8 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Check the installation condition of the input speed sensor 



NG 



I OK 



Check the installation condition of the output speed sensor 



NO 



OK 



Check the following connectors: 
w A-83, A-86, A-89 



NG 



• Repair 
' Repair 

• Repair 



IOK 



,NG 



SCAN TOOL Data list 

44 Transaxle input speed 

45 Transaxle output speed 

• Start the engine. 

• Selector lever: D 
OK: More than 0 



• Carry out the inspection procedure for code No. 56. (P23A-149). 



jOK 



Check the transmission fluid level. 



NG 



Repair 



OK 



SCAN TOOL Data list 

44 Transaxle input speed 

• Raise the vehicle's drive wheels off the ground 

• Start the engine and step on the brake so the wheels won't 
rotate. 

1. Selector lever: 2 

• Ooen the throttle to 30% 

• Use the scan tool 'to monitor the input RPM. 
Allow the engne to return to idle. 

OK: 0 rpm 

2. Select lever: R 

• Open the throttle to 30% 

• Use the scan tool to monitor the input RPM. 
Allow the engine to return to idle. 

OK: 0 rpm 



1. NG 



The 2-4 clutch or UO clutch may be slipping. 



Caution 

* Do not test any gear range for longer than 5 seconds 



2. NG 



• The reverse clutch or low/reverse clutch may be slipping. 



OK 



Transaxle overhaul 

• If code No. 50 is set: 

Reverse clutch or LR clutch may be slipping 

• If code No. 51 is set: 

UD clutch may be slipping 

• If code No. 52 is set: 

2-4 clutch or UD clutch may be slipping 

• If code No. 53 is set: 

OD clutch may be slipping 

• If code No. 54 is set: 

OD clutch may be slipping 



OK 



Check trouble symptom. 



NG 


OK 




Check the following connectors: 
• B-85 


Replace the TCM. 





NG 
Repair 
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AUTOMATIC TRANSAXLE , . 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting. 



23A-149 



Code 
No. 


Scan tool 56 


Speeds error: Input Speed I 
Sensor 


Probable cause 


General scan tool 
P0715 


There is an excessive change in input shaft speed in any gear. 
A hard fault is considered to exist when the fault counter has matured to a value of 255. 
An intermittent fault is considered present when the fault counter is greater than or equal 
to 6 and less than 255. 

No fault is considered to exist when the fault counter is less than 6. 


• Malfunction of input speed sensor *wr 

• Harness or connector between output speed 
sensor and TCM open or short-circuited 

• Malfunction of TCM . > 



SCAN TOOL Data list 

45 Transaxle output speed 

• Start the engine 

• Selector lever: D 
OK: More than 0 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (12) and 
ground. 

OK: Less than 5£i 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (12) and 
(53). 

OK: 300-1200Q 



OK 



NG 



Measure at the TCM connector B-85 

and input speed sensor connector A-89 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between B-85 (12) 
and A-89 (2). 

OK: Less than 5fl 



NG 



OK 



Measure at the TCM connector B-85 
and input speed sensor connector A-89 

• Disconnect the connector and 
measure at the harness side. 

• Resistancevalue between B-85 (53) 
and A-89 (1). 

OK: Less than 5fi 



NG 



OK 



Replace the input speed sensor 



• Carry out the inspection procedure 
for code No. 57. 



Measure at the TCM connector B-85 

• Disconnect the connector B-85 and 
A-89, and then measure at the 
harness side. 

• Resistance value between (12) and 
ground. 

OK: Less than 5Q 



NG 



Check the harness wire between the 
TCM and input speed sensor. 



OK 



Replace the input speed sensor 



Check the following connector: 
• B-85 



NG 



Repair 



OK 



Replace the TCM 



Check the harness wire between the 
TCM and input speed sensor. 



">■<'- ! 



a 'it- 



Check the following connector: 
• A-83 



, NG 



■ Repair 



a a 



NG 



Check the harness wire between the 
TCM and input speed sensor. 
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Code 
No. 


Scan tool 57 


Speeds error: Output Speed 
Sensor 


Probable cause 


General scan tool 
P0720 


There is an excessive change in output shaft speed in any gear. 
A hard fault is considered to exist when the fault counter has matured to a value of 255. 
An intermittent fault is considered present when the fault counter is greater than or equal 
to 6 and less than 255. 

No fault is considered to exist when the fault counter is less than 6. 


• Malfunction of output speed sensor 

• Harness or connector between output Speed 
sensor and TCM open or short-circuited 

• Malfunction of TCM 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (54) and 
ground. 

OK: Less than 5fl 



NG 



OK 



Measure at the TCM connector B-85 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (53) and 

0$': 300-1200Q 



OK 



I NG 



Measure at the TCM connector B-85 
and output speed sensor connector 
A-86 

• Disconnect the connector and 
measure at the harness side. 

• Resistancevalue between B-85 (53) 
and A-86 (1). 

OK: Less than 5fl 



NG 



jOK 



Measure at the TCM connector B-85 
and output speed sensor connector 
A-86 

• Disconnect the connector and 
measure at the harness side. 

• Resistancevalue between B-85 (54) 
and A-86 (2). 

OK: Less than 5fi 



NG 



Measure at the TCM conenctor B-85 

• Disconnect the connector B-85 and 
A-89, and then measure at the 
harness side. 

• Resistance value between (54) and 
ground. 

OK: Less than 5CI 



ING 



Check the harness' wire between the 
TCM and input speed sensof. 



OK 



Replace the output speed sensor 



Check the following connector: 
• B-85 



NG 



Repair 



I OK 



Replace the TCM 



Check the following connector: 
• A-83 



NG 



Repair 



NG 



Check the harness wire between the 
TCM and output speed sensor. 



Check the harness wire between the 
TCM and outoutSDeed sensor. 



OK 



Replace the output speed sensor 
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Code 
No. 


Scan tool 58 S 


peeds error: Speed sensor 
ground 


Probable cause 

xM 

C:>- % 


General scan tool 
P1794 


After a reset in Neutral and input shaft speed/output shaft speed equals a ratio of input 
gear teeth to output gear teeth of 2.50. 

A hard fault is considered to exist when the fault counter has matured to a value of 255. 
An intermittent fault is considered present when the fault counter is greater than or equal 
to 6 and less than 255. 

No fault is considered to exist when the fault counter is less than 6. 


• Sensor ground open-circuited 

• Manunction g» lyM , r i » 



Measure At We I LM connector 1 U-ttb 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between (12) and 

• Resistance value between (53) and 
8$: 300-12000 





Less than 

30on 


More than 
12000 


Check the harness wire between the 
TCM and input speed sensor/output 
speed sensor. 



Check the following connector: 
• B-85 



■ NG 



Repair 



lOK 



Replace the TCM 



; ■ vis ii ;as»'' 

3flT 38iC • 



'AO 



Check the following connector: 
« A-83 

I OK 1 



NG 



Repair 



Code 
No. 


Scan tool 60, 61, 
62 


LR inadequate element volume: 
LR, 2-4, OD 


Probable cauHT" 


General scan tool 
P1770, P1771 
P1772 


The updated learned volume is below a threshold value. 

The volumes of the transmission fluid needed to apply the friction elements are continuously 
monitored and learned for adaptive controls. As the friction material wears, the volume Of 
fluid needed to apply the element increases. The following are the typical clutch volumes 
beyond which the clutches might be damaged: 
LR: 35-83 OD: 75-150 2-4: 20-77 UD: 24-70 


Internal transaxle .drobilrn * - H '■' * ' 
• Referto Ihspecfibrrmatrixfordiag^^^ 

code. (Internal transaxle problem (P23A-153)) 






Code 
No. 


Scan tool 73 


Worn out/burnt transmission fluid 


Probable cause 


General scan tool 
P1798 


With the A/C clutch engaged, converter clutch fully on, partial lock failure counter greater 
than equal to 20, and the turbine acceleration out of range. 
Theory of operation: 

While in 3rd, 4th gear Fully electronically modulated converter clutch (FEMCC) and just before 
the A/C clutch engages, the PCM requests the TCM to momentarily establish Partial 
electronically modulated converter clutch (PEMCC) operation. If the turbine acceleration is 
out of range during the FEMCC to PEMCC transition, a counter is incremented. When the 
count is 20 or more, the trouble code is set. This code does not cause the code is set, 
FEMCC to PEMCC operation before the A/C clutch engagement will be disabled. 


• Degraded fluid 

• Wheels severely out of alignment 

• Internal transaxle problem 



Check the transmission fluid. 
(Refer to GROUP 00 - Maintenance 
Service) 

| OK 

Possible cause: 

• Internal transaxle failure (Refer to 
P23A-153) 
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23A-152 



AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - Troubleshooting 



Code 
No. 


Scan tool 74 


Calculated oil temperature in use 


Probable cause 


General scan tool 
P1799 


This code will set when the Transaxle Thermistor Voltage is below .0784 volts or above 
4.9412 volts for 15 seconds, for 3 consecutive engine starts. 


• Malfunction of oil temperature sensor 

• Harness or connector between transaxle range 
sensor and TCM open or short-circuited 

• Malfunction of TCM 



Oil temperature sensor check. 
(Refer to P23A-160) 



| OK 



NG 



Replace 



Measure at the transaxle range sensor 
connector A-l 08 

• Disconnect the connector and 

measure at the harness side. 
1. Voltage between (4) and ground. 
A A\ IgnHkn switch: OM 
<Sk: ivfire OK: Mora than 6.0V 
2 Resistance 1 valtatabrttWeen (3) and 
ground. 

OK: Less tan 52 



1. N G 



Check the following connector: 
. B-85 



NG 



Repair 



OK 



NG' 



Check trouble symptom. 



NG 



. NG 

Check the harness wire between the — - 
transaxjlilrareaije WBifteenawdatrtdhTglOM 



Repair 



NG 



i 



\m 



Replace the TCM 



Check the following connector: 
. A-108, B-85 



NG 



Repair 



lOK 



Check trouble symptom. 



NG 



Check the harness wire between the 
transaxle range sensor and the TCM 



NG 



Repair 
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23A-153 



INSPECTION MATRIX FOR DIAGNOSTIC TROUBLE CODE 1 23110410010 

(Internal transaxle problem) 
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2-4 clutch - pressure too low 
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X 






23 


OD &2-4 clutch - pressure 
too low 


! > 
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24 


LR clutch - pressure too low 
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25 


OD &LR clutch - pressure 
too low 
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26 


2-4 &LR clutch- pressure too 
low 


X 


X 
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27 


OD, 2-4 & LR clutch 
pressure too low 
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X 
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OD clutch pressure 
resDonse failure 
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32 


2-4 clutch pressure switcr 
response failure 


X 


X 
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X 




















X 




X 










33 


OD &2-4 clutch pressure 
switch response failure 


x 


X 






X 
















X 




; 








X 




X 










37 


Solenoid switch valve stuck in 
the LU position 




























X 


x 


■ 






X 




X 










38 


Partial lockup control out of 
range 








X 


X 


















y 




X 


X< 


> 
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x 




X ; 




46 


UD clutch - not lowerint 
pressure 


) 


X 








X 










X 


X 






X 






X 


X 


X 


X 










47 


Solenoid switch valve stuck in 
the LR position 
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Speed ratio default in reverse 
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52 


Speed ratio default in 2nd 
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Speed ratio default in 3rd 
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Speed ratio default in 4th 


X 
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60 


Inadequate LR element vol- 
ume 
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61 


Inadequate 2-4 element vol- 
ume 


















X 




X 
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X 


62 


inadequate OD element vol- 
ume 














X 








X 


X 












X 














X 



NOTE 

Code 36 is not stored alone. It is stored if a speed error (code 50 through 58) is detected immediately after a shift. Look 
at the possible causes associated with the speed error code. 
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PROBABLE CAUSE > 
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23 


Faulty cooling system 


24 


Damaged speed sensor gear teeth 


25 


Planetary gear sets broken or seized 
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INSPECTION MATRIX FOR TROUBLE SYMPTOMS mtmti 



Trouble symptom 


1 


2 


3 


4 


5 


6 


7 


8 


g 


10 


11 


12 


13 


14 


15 


16 


17 


Harsh engagement from Neutral (N) to Drive (D) 




































Harsh engagement from Neutral (N) to Reverse (R) 
























t v. 




X 








Delayed engagement from Neutral (N) to Drive (D) 


X 


X 






X 


X 






X 


X 
















Delayed engagement from Neutral (N) to Reverse (R) 
























X 












Poor shift oualitv 






X 


















x 












Qhiftc orratif^allw 
OMIIlo tJf 1 all vdliy 


Y 
/\ 




Y 
/\ 




X 


























Drix/pc- in npiitral fhh 

U/l IV Co Mil ICUU CM - 
















Y 

/V 






x 




X 










Dran^ est fnrk^ 




































Gratlna scraDina. arowlina noise 




































Knocking noise 




































Buzzing noise during shifts only 






























X 


X 


X 


Hard to fill oil blows out filler tube 




x 


x 


x 


x 


X 


















X 


x 


<X 


Transaxls overheats 




x 


x 


x 






x 


x 










X 










March iinchift 
ndioll upolllll 


y 


Y 
/\ 


Y 




Y 
/\ 


Y 

/\ 














x 










No uriQhift into nvprrlrivp 


































. u t 


No torque converter control 








X 










X 


X 






X 










Harsh downshifts 




X 














X 


X 






X 










High shift efforts 


X 






X 




X 








X 
















Harsh torque converter control shift 


X 


X 








X 








X 














Ev 'r 



PROBABLE CAUSE 



No. 


Probable cause 


•A 


1 


Engine performance 


2 


Worn or faulty underdrive clutch 


3 


Worn of faulty overdrive clutch 


4 


Worn of faulty reverse clutch 


5 


Worn or faulty 2-4 clutch 


6 


Worn or faulty low/reverse clutch 


7 


Clutch(es) dragging 


8 


Insufficient clutch plate clearance 


9 


Damaged clutch seal 


10 


Worn or damaged accumulator sealing(s) 


11 


Faulty cooling system 


12 


Engine coolant temperature too low 


13 


Incorrect gear shift control linkage adjustment 


14 


Shift linkage damaged 


15 


Chipped or damaged gear teeth 


16 


Planetary gear sets broken or seized ■ 


17 


Bearings worn or damaged 
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Trouble symptom 



Trouble symptom 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


Harsh engagement from Neutral(N) to Drive(D) 
































X 




Harsh engagement from Neutral(N) to Reverse(R) 








X 




























Delayed engagement from Neutral(N) to Drive(D) 




X 




X 




X 






X 




X 




X 










Delayed engagement from Neutral(N) to Reverse(R) 






X 


X 


X 




X 




X 




X 












X 


Poor shift quality 




































Shifts erratically 










X 


X 
























Drives in Neutral (N) 










X 




X 




X 


X 


X 




X 








X 


Drags or locks 
















X 




X 


X 














Grating, scraping, growling noise 




























X 


X 






Knocking noise 


















X 




X 














Buzzing noise during shifts only 


X 


































Hard to fill oil blows out filler tube 




































Transaxle overheats 








x 




























Harsh uDshift 




x 




x 


x 




x 


x 


x 




x 














No upshift into overdrive 




X 




X 


X 






X 


X 




X 














No torque converter control 




X 


X 


X 


X 




X 


X 


X 




X 


X 












Harsh downshifts 




X 


X 


X 


X 




X 


X 


X 




X 


X 












High shift efforts 








X 




X 














X 










Harsh torque converter control shift 








X 




X 












X 











PROBABLE CAUSE 



No. 


Probable cause 


18 


Drive shaft(s) bushing(s) worn or damaged 


19 


Worn or broken reaction shaft support sealing 


20 


Worn or damaged input shaft sealing 


21 


Valve body malfunction or leakage 


22 


Hydraulic pressure too low 


23 


Hydraulic pressure too high 


24 


Faulty oil pump 


25 


Oil filter clogged 


26 


Low fluid level 


27 


High fluid level 


28 


Aerated fluid 


29 


Engine idle too low 


30 


Engine idle too high 


31 


Normal solenoid operation 


32 


Solenoid sound cover loose 


33 


Sticking lockup piston 


34 


Torque converter failure 
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Terminal 

NO. 


Check item 


Check conditions 


Normal condition 


1 


Transaxle range sensor 1 


Selector lever position: R, D, 2, L 


Battery positive voltage 


Selector lever position: P, N 


ov 


2 


Transaxle range sensor 2 


Selector lever position,: D, 2 


Battery positive, voltage ■ 


Selector lever position:, P,R, N, L 


0 V 


3 


CCD Bus (+) 


Ignition switch: OFF 


2.5 V 


6 


SCI REC 


Ignition switch: OFF 


5V 


7 


2-4 pressure switch 


Transaxle condition: 2nd, 4th gear 


ov 


Transaxle condition: other gears 


Battery positive voltage 


9 


Overdrive switch 


Overdrive switch: ON 


Battery positive voltage 


Overdrive switch: OFF 


0 V 


10 


L/R pressure switch 


Transaxle condition: N and 1st gear 


0 V 


Transaxle condition: other gears 


Battery positive voltage 


11 


Sensor ground 


Ignition switch: ON ,- 


0 V i ' 


12 


Input speed sensor 


Measure between terminals (53) and 
(12) 

Engine: 3,000 r/min 

Selector lever position: D range 

Transaxle condition: 3rd gear 


2.6 V 


13 


Signal ground 


Ignition switch: ON 


0 V 


16 


Direct battery 


Ignition switch: OFF 


Battery positive voltage 


17 


Power ground 


Ignition switch: ON 


0 V 


18 | 


Vehicle speed output | 


Vehicle: Slowly moving forward | 


0-4 V 
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Terminal 
No. 


Check item 


Check conditions 


Normal condition 




1 Q 


uu soienoiu unver 


i ransaxie condition, i si, ^na, ora gear 


Daiiery positive voltage 




Transaxle condition: other dears 


1U V 




on 


fill on Anmn /-J 

vju soienoiu unver 


Transaxle condition: 3rd, 4th gear 


IU V 


I 




1 i rdiibdxie conuiuon. oiiicr yedrb 


Ddttery pobitivu voitdyc 


I 


41 

*t I 


lldllbdXIe Idliye bellbul H- 1 


oeieCtor lever pobiuon. r, n, ^. 


Ddttery pobitive voitdye 




OeleL-lUl level [JUolllUll. I>l, L/. I_ 


U V 




43 


TranQpylp rpnnp QPnQnr 4^ 
1 1 cu iociaic i di lye oci iovji t-o 


Qplppfnr Ip\/pi* nnQitinn" Q M H 

UCICULUI ICVCI pUolLIUI 1. M, IN, \—J 


Rattorv/ nnciti\/o \/nltano 
Ddllely [JUolllVe VUlldye 




OeleL-lUI level [JUblllUll. r, ^. L 


V V 


44 


CCD Bus (-) 


igninon swucn. urr 


d.O V 


40 


("*(T\ Di in / i \ Dion 

OL/U bus (+) bias 


Ignition switch: OFF 


d.O V 




46 


Crank signal 


Engine: idle 


1.5 V 


I 


A Q 

4o 


Ignition ground food 


Selector lever position: Ft,D, 2, L 


Battery positive voltage 




OeleClur lever pObltlOll. r, IN 


0 V 




\JU [JlebbUle oWllL.ll 


1 rdllbdXie CUilUlllUil. OlU, £ HM Qeal 


R ottotA / nnc i ti \ /q \ ir\ Ito q q 
DdllelV pObltlVe VOItdde 


1 IdllodAle UUI IUI LIUI 1 . ULIIcl UcdlO 


\J V 


0 I 


ignition i4v reeu 


ignition swucn. uini 


oaiiery positive vonage 


ignition swucn. urr 


0 V 




52 


Throttle position sensor 


Accelerator pedal: full closed 


0 V 




Accelerator pedal: full open 


3.8 V 


53 


Sensor ground 


Ignition switch: ON 


0 V 


D4 


Output speed sensor 


Measure between terminals (53) and 
(54) 

Engine: 3,000 r/min 

Selector lever position: D range 

TranQpylp rnnrlitinrv *3rri npar 

1 1 Cll IOCIAI C UUI IVJI LIUI 1 . Ul \J y CCll 


OCX/ 


33 


nciay [JUWei 


Inn iti/"in ciA/itnh" f^M 
ILJIIILIUII bWILOM. WIN 


Rottarw r\/^citi\/Q \/r\ltopiQ 
Ddllely publllVt? VOIldgc 


igninon swucn. urr 


0 V 


oo 


owiTcnea Dattery 


Ignition switch: ON 


Battery positive voltage 


Ignition switch: OFF 


0 V 


C7 

57 


Switched battery 


Ignition switch: ON 


Battery positive voltage 




igninon swucn. urr 


0 V 




0-A cnlonniH Hriwor 

£_ *+ oUlCl IUIU Ul IVCl 


1 IdllbdAle UUIIUILIUII. <£IIU, *HN ycdl 


Rottarw n/\citit/A \/r\ltopiQ 

Ddiiciy puoiuve voiidgc 






Transaxle condition: other gears 


10V 


60 


L/R solenoid driver 


Transaxle condition: N and 1st gear 


10 V 




Transaxle condition: other gears 


Battery positive voltage 



..-.V 



TSB Revision 



AUTOMATIC TRANSAXLE " ' * 

<2.0L ENGINE (NON-TURBO)> - On-vehicle Service 



23A-159 



ON-VEHICLE SERVICE 23110160045 

TRANSAXLE FLUID LEVEL CHECK 

Refer to GROU P 00 - Maintenance Service'. ' " P 
TRANSAXLE FLUID REPLACEMENT 23110170048 

Refer to GROUP 00 - Maintenance Service. 



TCM RESETTING PROCEDURE 23110420013 

(1) Disconnect the negative battery cable from the "battery 
before replacing the transaxle or carrying out an overhaul. 

(2) After work has been completed, check the diagnostic 
trouble codes (DTC). If DTC No. 12 ("Battery power was 
disconnected since last power down") has been 
generated, this DTC must be cleared. 
Furthermore, select "Special function" on the scan tool 
and then set the scan tool to Quick Learn mode (carry 
out this operation from the scan tool screen). Then input 
the clutch volume index into the TCM: - - 

PINION FACTOR WRITING PROCEDURE 
AFTER TCM REPLACEMENT OR TIRE SIZE 

CHANGE 23110430016 

NOTE 

With F4AC1 transmissions, the TCM uses the rotation speed 
of the transaxle output shaft to calculate the vehicle speed 
and cumulative distance travelled. Because of this, it is 
necessary to input (or update) the tire size coefficient into 
the TCM memory after the TCM has been replaced or the 
tire size has been changed. 

(1) Select "Special function" on the scan tool, and then set 
the scan tool to Pinion Factor mode (carry out this 
operation from the scan tool screen). Then input (or 
update) the tire size coefficient : into the TCM memory. 
Note that new TCMs do not have a tire size coefficient 
already input. (i 
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& 


2 


3 


4 






7 


8 


9 


0 



4 




TFA1878 





> j 




2 


3|4 


5 




7 


"5T9" 





B ,5 



TFA1879 



TRANSAXLE RANGE SENSOR CONTINUITY 

CHECK 23110440019 

(1) Disconnect the transaxle range sensor connector. 

(2) Check the continuity between sensor terminals and body 
ground (and terminals 5-10) while shifting the gearshift 
lever at each position. The continuity between sensor 

terminals and body ground (and terminals 5-10) should 
be as shown in the table below. 



Lever 
position 



Terminal No. 



O 



N 



o- 



o 



o- 



o 



8 9 10 



o- 



o 



rv 



O 



O 



-O 



Body 
ground 



O 
-O 

-o 
-o 



-o 



-o 
-o 
-o 
o 



-o 



o- 



-n 



-O 
-O 
-O 



(3) If there is a defect, replace the transaxle range sensor. 
OIL TEMPERATURE SENSOR CONTINUITY 

CHECK 23110450012 

(1) Disconnect the transaxle range sensor connector. 

(2) Measure the resistance between terminals 2-3 and check 
that the values are as shown in the table below. 



Oil temperature °C(°F) 


Resistance value k£2 


0(32) 


29.33 - 35.99 


100 (212) 


640 - 720 



(3) If the values are outside the standard values, replace 
the transaxle range sensor. 
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AUTOMATIC TRANSAXLE CONTROL COMPONENT LAYOUT 



23110200020 



Name 


Symbol 


Name 


pymD<p, $ 


Crankshaft position sensor 
(Engine speed signal) 


J 


Overdrive switch 


L 


Data link connector 


N 


Pressure switches > 


H 


EATX relay 


C 


Solenoid assembly 


G 


Engine coolant temperature sensor 


1 


Stop light switch 


M 


Input speed sensor 


F 


Throttle position sensor 


B 


Manifold absolute pressure sensor 


A 


Transaxle control module 


K 


Output speed sensor 


D 


Transaxle range sensor $y r 
(With built-in oil temperature sensor) 


- E v„*A 

^0 »W 




16X0734 




0 E| 



16X0731 
00004243 




AFU0045 




Ci«xii*o 
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TFA1238 



9 £ 




TFA1239 



AUTOMATIC TRANSAXLE CONTROL 
COMPONENT CHECK 23110220026 

INPUT SPEED SENSOR CHECK 

(1) Disconnect the input speed sensor connector. 

(2) Measure the resistance between the input speed sensor 
side connector terminals 1 and 2. 

Standard value:, 0.3-1.2 kn 

(3) If the resistance is outside the standard value, replace 
the input speed sensor. 

OUTPUT SPEED SENSOR CHECK 23110230029 

(1) Disconnect the output speed sensor connector. 

(2) Measure the resistance between the input speed sensor 1 
side connector terminals 1 and 2. 

Standard value: 0.3-1.2 kD, 

(3) If the resistance is outside the standard value, replace ' 
the output speed sensor. ' ; 



TRANSAXLE RANGE SENSOR CONTINUITY CHECK 

23110440026 

Refer to P.23A-160. 

OVERDRIVE SWITCH CONTINUITY CHECK 23110240022 
Refer to P.23A-193. 

THROTTLE POSITION SENSOR (TPS) CHECK 23110250018 

Refer to GROUP 13A- On-vehicle Inspection of MR Compo- 
nents. 

ENGINE COOLANT TEMPERATURE SENSOR CHECK 

23110260028 

Refer to GROUP 13A- On-vehicle Inspection of MFICompo- ' 
nents. 

CRANKSHAFT POSITION SENSOR CHECK 



23110270021 

1 



Refer to GROUP 13A- Troubleshooting. it|+' H 
MANIFOLD ABSOLUTE PRESSURE SENSOR CHECK 

23110280024 

Refer to GROUP13A- On-vehicle Inspection of MFI Compo- 
nents. 
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EATX RELAY CHECK 23110290027 

(1) Remove the EATX relay. 

(2) Check the continuity between the EATX relay terminals 
4 and 6. 



(3) Use jumper leads to connect EATX relay terminal 4 to 
the battery (+) terminal and terminal 6 to the battery (-) 
terminal. 

(4) Check the continuity between EATX relay terminals 2 
and 8 while connecting and disconnecting the' jumper 
lead at the battery (-) terminal. 



Jumper lead 


Terminal 2 


Terminal 8 


Connected 


O 


O 


Disconnected 







STOP LIGHT SWITCH CHECK 

Refer to GROUP 35A- On-vehicle Service. 



23110300027 



B s 




<■>< : i 1 s 



TFA1242 



LR SOLENOID CHECK 23110310020 

(1) Disconnect the solenoid and pressure switch assembly 
connector. 

(2) Measure the resistance between the solenoid and 
pressure switch assembly side connector terminals 4 
and 6. 

Standard value: Approx. 1 n [at 20°C(68°F)] 

(3) If the resistance is outside the standard value, replace 
the solenoid and pressure switch assembly. 




0 S 

0 



>(:<:< 



TFA1243 



2/4 SOLENOID CHECK 23110320023 

(1) Disconnect the solenoid and pressure switch assembly 
connector. 

(2) Measure the resistance between the solenoid and 
pressure switch assembly side connector terminals 3 
and 6. 

Standard value: Approx. 1Q [at 20°C(68°F)] 

(3) If the resistance is outside the standard value, replace 
the solenoid and pressure switch assembly. 
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n 

fa 

\ 


-0 

5 ° ' 


3 A 

I 


1 1 

B o 

o 

I IIM'.II. 


TFA1244 






>•( 


jv 
I 4^ 


1 1 
B a 

O 

yen) 
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OD SOLENOID CHECK 23110330026 

(1) Disconnect the solenoid and pressure switch assembly 
connector. 

(2) Measure the resistance between' the solenoid and 
pressure switch assembly side 'connector terminals 6 
and 8. 

Standard, value: Approx. 1 £1 [at 20 o C(68°F)] 

(3) If the resistance is outside the standard value, replace 
the solenoid and pressure switch, assembly. 

UD SOLENOID CHECK 23110340029 

(1) Disconnect the solenoid and pressure svfiitch assembly 
connector. 1 

(2) Measure the resistance between the solenoid and 
pressure switch assembly side connector terminals 6 

and 7. , 

Standard value: Approx. 1 ft [at 20 °C (68 °F)] 

(3) If the resistance' is outside' the standard valhbe, replace 
the solenoid and pressure switch assembly.' 
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TORQUE CONVERTER STALL TESTING 23110350022 

The torque converter stall test is used primarily to determine 

stator overrunning clutch operation. 

Use the scan tool and a tachometer to dp the stall test. 

Determine engine rpm with the transaxle in drive, engine 

at wide open throttle, and vehicle stationary. 

To keep the vehicle stationary and to avoid creeping or lurching 

forward, apply both the service brakes and the parking brake. 

WARNING 

When performing a stall test, always apply both the ser- 
vice brakes and parking brake. Also, do not let anyone 
stand in front of the vehicle during testing. 

NOTE 

Avoid keeping the throttle open for more than 5 seconds 
at a time. Allow the transmission fluid to cool between stall 
tests by placing the transaxle in neutral, raising the ertgine 
rpm slightly for approximately 20 seconds. 

TORQUE CONVERTER STATOR CLUTCH FAILURE 

One type of stator over-running clutch failure is a slipping 
clutch. With this type of failure, the vehicle will exhibit normal 
transaxle operation at highway speeds but will have poor 
acceleration. 

Another type of stator over-running clutch failure is a seized 
clutch. 

With this type of failure, the vehicle acceleration may be ac- 
ceptable but a high throttle is required to maintain vehicle 
speed. 

The vehicle may seem like it has a loss of power. 

With either type of failure, poor fuel economy and transaxle 

fluid over-hearting may be the result. 

STALL SPEED ABOVE SPECIFICATION 

If the stall speed exceeds 2,440 r/min by more than 200 
r/min, a clutch is slipping. 

Diagnose the clutch circuits by performing hydraulic and air 
pressure tests. 

The clutches of the F4AC1 transaxles may also be checked 
using information given through the input and output speed 
sensors to the TOM. 

STALL SPEED BELOW SPECIFICATION 

If stall speed is 250-350 r/min below specification, the stator 
over-running clutch is slipping. During the road test, if poor 
acceleration occurs through the gears with normal transaxle 
operation at highway speeds, the vehicle has a slipping stator 
clutch. 

NORMAL STALL SPEED AND ACCELERATION 

If stall speed and acceleration appear normal, but it takes 
excessively high throttle opening to maintain vehicle speed, 
the starter's over-running clutch is seized. 
This will impede the flow of fluid within the torque converter, 
causing excessive use of power from the engine for cruising. 

CONVERTER NOISE 

While performing the stall test, listen for abnormal noise com- 
ing from the converter area. 

A whining noise due to fluid flow within the converter is consid- 
ered normal. 
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Loud metallic noises coming from the converter indicate loose 
parts or internal damage. Remove the inspection cover from 
the bellhousing area and check for a cracked torque converter 
flex plate or its bolts. 

If the flex plate and bolts are ok, and there is still noise coming 
from the torque converter, the torque converter may be defec- 
tive and must be replaced. A 
Be sure to check a sample of the, fluid for contamination, j 

TRANSAXLE COOLER AND LINE FLUSHING 

If there has been a mechanical failure within the torque con- 
verter or in the transaxle itself, the fluid-becomes contaminated 
and circulates throughout the hydraulic system. 
This includes the cooler for the transaxle inside the radiator. 
The cooler and the lines connecting the cooler to the transaxle, 
must be flushed before being connected to the newly repaired 
or replaced torque converter or transaxle. 
If the system is not flushed, the new components will become 
contaminated with the old fluid. The proper method for flushing 
is reverse flushing the system. 
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CLUTCH AIR PRESSURE TESTS 




Inoperative clutches can be located using a series of tests 
by substituting air pressure for fluid pressure. 
The clutches may be tested by applying air pressure to their 
respective passages. 

Remove the valve body and then install the special tool 
MB995053. To make air pressure tests, go on as follows: 
The compressed air supply must be free of all dirt and moisture. 
Use a pressure of 207 kPa (30 psi). 
Remove oil pan and valve body. See Valve body removal. 



OVERDRIVE CLUTCH 

Apply air pressure to the overdrive clutch apply passage and 
watch for the push/pull piston to move forward. The piston 
should return to its starting position when the air pressure 
is removed. 



MB995053 



Air nozzle 




REVERSE CLUTCH 

Apply air pressure to the reverse clutch apply passage and 
watch for the push/pull piston to move rearward. The piston 
should return to its starting position when the air pressure 
is removed. 



2/4 CLUTCH 

Apply air pressure to the feed hole located on the 2/4 clutch 
retainer. Look in the area where the 2/4 piston contacts 
the first separator plate and watch carefully for the 2/4 piston 
to move rearward. The piston should return to its original 
position after the air pressure is removed. 

LOW/REVERSE CLUTCH 

Apply air pressure to the low/reverse clutch feed hole (rear 
of case, between 2 bolt holes). Then, look in the area where 
the low/reverse piston contacts the first separator plate and 
watch carefully for the piston to move forward. The piston 
should return to its original position after the air pressure 
is removed. 

UNDERDRIVE CLUTCH 

Because this clutch piston cannot be seen, its operation is 
checked by function. Air pressure is applied to low/reverse 
and the 2/4 clutches. This locks the output shaft. Use a 
piece of rubber hose wrapped around the input shaft and 
a pair of clamp-on pliers to turn the input shaft. Next apply 
air pressure to the underdrive clutch. The input shaft should 
not rotate with hand torque. Release the air pressure and 
confirm that the input shaft will rotate. 
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FLUID LEAKAGE-TORQUE CONVERTER 
HOUSING AREA CHECK 2311037002s 

(1) Check for source of leakage. 

Since fluid leakage at or around the torque converter 
area may originate from an engine oil leak, the area should 
be examined closely, Factory fill fluid is dyed red and, 
therefore, can be distinguished from engine oil. 

(2) Before removing the transaxle, perform the following 
checks: 

When leakage is determined to originate from the trans- 
axle, check fluid level before removal of the transaxle 
and torque converter. 

High oil level can result in oil leakage out the vent in 
the manual shaft. If the fluid level is high, adjust to 
proper level. 

After fluid is at the proper level, check for leakage. If 
a leak persists, perform the following operation on the 
vehicle to determine if it is the torque converter or transaxle 
that is, leaking. 

TORQUE CONVERTER LEAKAGE 

(1) Possible sources of torque converter leakage are: 

(2) Torque converter weld leaks at the out side (peripheral) 
weld. Torque converter hub weld. 

(3) Hub weld is inside and not visible. Do not attempt to 
repair. 

Replace torque converter. 

If the torque converter must be replaced, refer to Torque 
Converter Clutch Break-in Procedure in this section. This 
procedure' will reset the transaxle control module break-in 
status. Failure to perform this procedure may cause transaxle 
shutter. 



Overdr 



i/4 Clutch 




Underdrive clutch 



\ Reverse clutch 
Low/reverse clutch 



CAT0005 



HYDRAULIC PRESSURE TESTS 23110380021 

Pressure testing is a very important step in the diagnostic 
procedure. These tests usually reveal the cause of most 
transaxle problems. 

Before performing pressure tests, be certain that fluid level 
and condition, and shift cable adjustments have been checked 
and approved. Fluid must be at operating temperature 
65-93°C (150 to 200°F). 

1. Install an engine tachometer. 

2. Raise vehicle on hoist which allows front wheels to turn, 
and position tachometer so it can be read. 

3. Attach 1,000 kPa (140 psi) gauge and special tool 
MB991605 to ports required for test being conducted. 
A 3,000 kPa (400 psi) gauge and special tool MB991605 
are required for reverse pressure test. Test port locations 
are shown in illustration. 
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TEST ONE-SELECTOR IN LOW 1st GEAR 

(1) Attach pressure gauge to the low/reverse clutch tap. 

(2) Move selector lever to the L position. 

(3) Allow vehicle wheels to turn and increase throttle opening 
to achieve an indicted vehicle speed of 32 km/h (20 mph). 

(4) Low/reverse clutch pressure should read 793 to 1 ,000 
kPa (115 to 145 psi). 

(5) This test checks pump output, pressure regulation and 
condition of the low/reverse clutch hydraulic circuit and 
shift schedule. 

TEST TWO-SELECTOR IN DRIVE 2nd GEAR 

(1) Attach pressure gauge to the underdrive clutch tap. 

(2) Move selector lever to the 2 position. 

(3) Allow vehicle wheels to turn and increase throttle opening 
to achieve an indicated vehicle speed of 48 km/h (30 
mph). 

(4) Underdrive clutch pressure should read 758 to 1,000 kPa 
(110 to 145 psi). 

(5) This test checks the underdrive clutch hydraulic circuit 
as, well as the shift schedule. 

TEST THREE-OVERDRIVE CLUTCH CHECK 

(1) Attach pressure gauge to the overdrive clutch tap. 

(2) Move selector lever to the D position. 

(3) Allow vehicle wheels to turn and increase throttle opening 
to achieve an indicated vehicle speed of 32 km/h (20 
mph). 

(4) Overdrive clutch pressure should read 517 to 655 kPa 
(75 to 95 psi). 

(5) Move selector lever to the 2 position and increase indi- 
cated vehicle speed of 48 km/h (30 mph). 

(6) The vehicle should be in second gear and overdrive clutch 
pressure should be less than 35 kPa (5 psi). 

(7) This test checks the overdrive clutch hydraulic circuit as 
well as the shift schedule. 
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TEST FOUR-SELECTOR IN DRWE, ': OVERDRIVE GE^f 

(1 ) Attach pressure gauge> to the 2/4 clutch tap.,,; rv ;* ; " : 

(2) Move selector lever to the D position, " r!C ' ' A 
(3) Allow vehicle wheels to turn and increase, throttle opening 

to achieve an indicated vehicle speed of" '48 Itm/Ff ^'O 
"mph). ■■ ' 

(4) The 2/4 clutch pressure should read 517 to 655 kPa 
(75 to 95 psi). 

(5) This test checks the 2/4 clutch hydraulic circuit. " 

'2R3V3 



TEST FIVE-SELECTOR iN DRIVE; OVERDRIVE 

' i i/'ft '-j< ('.» !'"' U 

(1) Attach pressure gauge to the torque converter cluteh 
off pressure tap. ' 

(2) Move selector lever to the D position.' 

(3) Allow vehicle wheels to turn and increase throttle opening 
to achieve an indicated vehicle speed of 80 km/h (50; 

mph). 

CAUTION •" 
Both wheels must turn at the same 'speed. 

(4) Torque converter clutch off pressure should be les£ than 
35 kPa (5 psi). 

(5) This test checks the torque converter clutch hydraulic 
circuit. ! 



if - Ut i 



TEST SIX-SELECTOR IN REVERSE 

(1) Attach pressure gauge to the reverse clutch tap. 

(2) Move selector lever to the reverse position. 

(3) Read reverse clutch pressure with output stationary (foot 
on brake) and throttle opened to achieve 1 ,500 r/min. 

(4) Reverse clutch pressure should read 1,138 to 1,620 kPa 
(165 to 235 psi). 

(5) This test checks the reverse clutch hydraulic circuit. 



TEST RESULT INDICATIONS 

(1) If proper line pressure is found in any one test, the pump 
and pressure regulator are working properly. 

(2) Low pressure in all positions indicates a defective pump, 
a clogged filter, or a stuck pressure regulator valve. 

(3) Clutch circuit leaks are indicated if pressures do not fall 
within the specified pressure range. 

(4) If the overdrive clutch pressure is greater than 35 kPa 
(5 psi) in step (6) of Test Three, a worn reaction shaft 
seal ring is indicated. 
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PRESSURE CHECK SPECIFICATIONS 



PRESSURE TAP ORDER ON CASE FROM BELLHOUSING TO END COVER 

ALL PRESSURE SPECIFICATIONS ARE kPa (psi) [on hoist, with front wheels free to turn] 



Gear Selector 
Position 


Actual 
Gear 


Under- 

Drive 
Clutch 


Over- 
Drive 
Clutch 


Reverse 
Clutch 


Torque 
Converter 
Clutch Off 


2/4 Clutch 


Low/ 

Reverse 

Clutch 


PARK* 

0 km/h (0 mph) 


PARK 


0-14 
(0-2) 


0-35 
(0-5) 


0-35 (0-2) 


414-758 
(60-110) 


0-35 
(0-2) 


793- 1,000 
(115-145) 


REVERSE* 
0 km/h (0 mph) 


RE- 
VERSE 


0-14 
(0-2) 


0-49 
(0-7) 


1,138- 1,620 
(165-235) 


345-690 
(50-1 0 0 


0-35 
(0-2) 


1,138-1,620 

(165-235) 


NFUTRAL* 

INI LJ 1 1 InL 

0 km/h (0 mph) 


MFI ITRAI 
I n l- lj I nnL 


0—14. 
(0-2) 


U— JO 

(0-5) 


n_Q^ (c\—0\ 


*t I *f - / OO 

(60-110) 


U OO 

(0-2) 


I s/v 1 ,UUU 

(115-145) 


L# 

32 km/h 
(20 mph) 


FIRST 


758- 1 ,000 
(110-145} 


0-35 


0-35 (0-2) 


414-758 
(60-110) 


0-35 
(0-2) 


793- 1,000 
(115-145) 

i i i w i r \j i 


2# 

48 km/h 
(30mph) 


SECOND 


758- 1,000 
(110-145) 


0-35 
(0-5) 


0-35 (0-2) 


414-758 
(60-110) 


793-1000 
(115-145) 


0-35 (0-2) 


2# 

72 km/h 
(45 mph) 


DIRECT 


517-655 
(75-95) 


517-655 
(75-95) 


0-35 (0-2) 


414-621 
(60-90) 


0-35 
(0-2) 


0-35 (0-2) 


D# 

48 km/h 
(30 mph) 


OVER- 
DRIVE 


0-14 

(0-2) 


517-655 
(75-95) 


0-35 (0-2) 


414-621 
(60-90) 


517-655 
(75-95) 


0-35 (0-2) 


D# 

80 km/h 
(50 mph) 


OVER- 
DRIVE 
WITH TCC 


(3-14 
(0-2) 


517-655 
(75-95) 


0-35 (0-2) 


0-35 
(0-5) 


517-655 
(75-95) 


0-35 (0-2) 



• : Engine speed at 1 ,500 r/min 

#: CAUTION; Both front wheels must be turning at same speed. 
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HYDRAULIC CIRCUIT 

<Park/Neutral> 




tsb Revision 



23A-174 



AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> - On-vehicle Service 



<Neutral> 
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<Reverse> 
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<Reverse Block> 




REVERSE BLOCK 

SHIFTTO REV. W/SPEED OVER 8 MPK 

LR =LOW REVERSE 24 =2-4 CLUTCH 

UD=UNDERDRIVE OD=OVERDRIVE 

R = REVERSE SW=SWITCH 

AC =ACCUMULATOR CC 'CONVERTER CL. 

PT=PRESSURETAP D =DRIBBLER 

S =SOLENOID V =VENT 



24(2-41 




9___»KO 

I BIli:! J^IMiM.'l 



AT 1500 RP 
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<First Gear> 
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<Second Gear> 
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< Direct Gear> 

Electronically Modulated Converter Clutch 



■t. ' w i 9 



DIRECT GEAR 

EMCC 



LR(R-N-1) 24(2-4) 



LR =LOW REVERSE 24 =2-4 CLUTCH 
UD=UNDERDRIVE OD'OVERDRIVE 
R = REVERSE SW=SWITCH 
AC =ACCUMULATOR CC=CONVERTERCL. 
P T =PRESSURETAP D =DRIBBLER 
S =SOLENOID V =VENT 



cf n 



AC PT 



LR SWITCH 




UD<1-2-3) OD(3-4) R(REV) 
V1 l^Hi V2 V3 



VENT 
RESERVOIR! 



m 

AC 



OFF ON 




OFF ON 



FILTER 
I it H HUH 111 





a 


10-85 


0-5 ,1 Ip-SS | 


I LINE 


CC OFF 


CC ON 


RESIDUAL 


■wuMgirsiCTi 




PRESSUREjPSI) 
AT 1500 RPM 



I S OI F MfllDS PMPRQiyg n I 

\w>d\ x l I x I 
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<Direct Gear> 
Converter Clutch ON 



cc 



DIRECT GEAR 

CC ON 

LR =LOW REVERSE 24 -2-4 CLUTCH 
UD =UNDERDRIVE OD=OVERDRIVE 
R ■ REVERSE SW-SWITCH 
AC -ACCUMULATOR r WW/FmeB-Ji _L. 
PT -PRESSURE TAP D -DRIBBLER 
S =SOLENOID V -VENT 



LR(R-N-1) 24(2-4) 



AC PT 




n 



UD(1-2-3) ODQ-4) RjREVj 
V1 M| V2 II V3 




PT AC PTT AC 



OFF ON 

HO 

sw 



2l D 




AC PT 



02 




U1 



OFF ON 



f^i^^^l o 






PRESSURE(PSI) 
AT1S00RPM 




60-9 S I 0-5 






■SM5T?«::l*«.li.'.««*«J:M .H:^i>^ 



I x I * | | 
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<Overdrive> 



OVERDRIVE LRIR-N-1) 24(2-4) UD(1-2-3) 00(3-4) RjREW) 




v- 
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<Overdrive> 

Electronically Modulated Converter Clutch 
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<Overdrive> 
Converter Clutch ON 



OVERDRIVE 

cu ON 



24(2-4) 



UD{1-2-3) OD(3-4) R(REV) 
V1 I |V2 V3 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)>- On-vehicle Service 



SELECTOR LEVER OPERATION CHECK 23100130083 

Refer to P.23A-91. 

KEY INTERLOCK MECHANISM CHECK 23200090070 
Refer to P.23A-91. 

SHIFT LOCK MECHANISM CHECK 23200100070 
Refer to P.23A-92. 
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TRANSAXLE CONTROL 
REMOVAL AND INSTALLATION 



Caution: SRS 

Be careful 1 not to subject the SRS-ECU to any shocks 
during removal and installation of the transaxle con- 
trol cable arrd 1 stfrifl* lever assmnbry: 



23100660100 



3.9 Nm 4.9 Nm 

-2.9ft.lbs. _ 3.6ft.lbs. 

12 / 2 




A09X0198 



11 Nm 
8.3 ft.lbs. 



NOTE 

•4": Resin clip position 



Transaxle control cable assembly 
removal steps 

1 . Air cleaner and air intake hose as- 
sembly 

2. Center panel 

3. Cup holder assembly 

4. Floor console assembly 

5. Console side cover (L.H.) 

6. Console side cover (R.H.) 
►A^ 7. Nut 

8. Clip 

9. Clip 

10. Transaxle control cable connection 

11. Nut 

12. EATX-ECM 

13. Transaxle control cable assembly 



Selector lever assembly removal 
steps 

2. Center panel 

3. Cup holder assembly 

4. Floor console assembly 

5. Console side cover (L.H.) 

6. Console side cover (R.H.) 
9. Clip 

10. Transaxle control cable connection 

14. Snap pin 

15. Key interlock cable connection 

16. Shift lock cable connection 

17. Overdrive switch/position indicator 
light connector 

18. Selector lever assembly 
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INSTALLATION SERVICE POINT 

►A^ NUT INSTALLATION 

(1) Put the selector lever in the "N" position. 

(2) Loosen the adjusting nut, gently pull the transaxle control 
cable in the direction of the arrow and tighten the nut. 
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SELECTOR LEVER ASSEMBLY. 
DISASSEMBLY AND REASSEMBLY 



23100680076 





arrow-located places) 



09X0129 



2 Nm 
1.4 fl.lbs. 



2 Nm 
1.4 ft.lbs 



2 Nm 
1.4 ft.lbs. 



EI19 20 21 



11' Nm 
8.3 ft.lbs. 



1.5 Nm 
lbs: 




09X0165 
00004250 



Disassembly steps 

1. Overdrive switch / position indicator 
light connector case 

2. Cover 
Selector knob 

4. Overdrive switch button 

5. Overdrive switch 

6. Pin 

7. Push button 

8. Spring 

9. Indicator panel upper 

10. Slider 

1 1 . Indicator panel lower 



12. Position indicator light assembly 

13. Sleeve 

14. Bolt 4 

15. Lever assembly 
^-A-4 16. Detent, spring' assembly 

17. Bushing 
18- Pipe 

19. Cotter pin 

20. Washer. 

21. Lock cam 

:22. Bracket assembly 
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Terminal 




Flat-tip screw driver 



A09R0054 





Lever assembly 



Detent spring 

/I 




Detent plate 

<fn-FH$\)\ 

1 — 1\ \J <— ' \ A09X0020 



Sleeve 



16 mm 
(1.02 in.) 




Detent plate 




Selector lever 



Detent pin 



DISASSEMBLY SERVICE POINTS 

<4A^> OVERDRIVE SWITCH / POSITION INDICATOR 
LIGHT CONNECTOR CASE REMOVAL 

Use a flat-tip screwdriver or similar tool to pull out the terminal 
from the overdrive switch/position indicator light connector 
case. 



<<B^ OVERDRIVE SWITCH BUTTON/OVERDRIVE 
SWITCH REMOVAL 

(1) Use a flat-tip screwdriver to remove the overdrive switch 
button. 

(2) Remove the overdrive switch mounting screw. 

(3) Pressing the switch, remove the overdrive switch. 



REASSEMBLY SERVICE POINTS 

►A^ DETENT SPRING ASSEMBLY INSTALLATION 

Shift the selector lever to the neutral (N) position, and then 
install the detent spring assembly so that the roller is in the 
detent plate groove. 



B09X0164 



► B^ SELECTOR KNOB INSTALLATION 

(1) Put the selector lever in the "N" position, turn the sleeve 
and adjust the dimension between the sleeve and the 
end of the lever so it reaches 16 mm (1.02 in.) 

(2) Install the selector knob. 

(3) Check that dimension (A) between the detent plate and 
detent pin reaches the standard value. 

Standard value (A): 1.7-2.4 mm (.067- .094 in.) 

(4) If outside the standard value, remove the selector knob 
and turn the sleeve again to readjust. 
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231006900S5 



INSPECTION 

• Check the detent plate for wear. ' '"' " l 

• Check the bushing for wear or damage. 

• Check the spring for ^mage r 6Wdeterioratiort'^ 'W3P< 



t '.I, «? 3 gfi 



rfrl 3(RWWire) 4 (BW 
OFF*ON^iU \ Wire ) 



IT 




2 


3 


4 | 5 


6 




5 (YW Wire) 

09X0025 09X0084 
00000216 



OVERDRIVE SWITCH CONTINUITY CHECK. 



Switch position 


Terminal No. 




3 


4 


15 


OD is operating (ON) 


0-2 






OD is not operating (OFF) 






; 0 


o — 
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Automatic Transaxle Key Interlock 
and Shift Lock Mechanisms 



AUTOMATIC TRANSAXLE KEY INTERLOCK AND SHIFT LOCK 
MECHANISMS 



23200120045 



REMOVAL AND INSTALLATION 



Caution: SRS 

Be careful not to subject the SRS-ECU to any shocks 
during removal and installation of the key interlock 
cable and shift lock cable. 















12 ji 


OMtOlM 




NOTE 

(1 <^:Metal clipposition 
(2) ^aiResin clip position 



11 Nm 16 
8.3 ft.lbs. 



Key interlock cable removal steps 

1. Plug A 

2. Plug B 

3. Hood release lever 

4. Instrument panel under cover 

5. Steering column lower cover 

6. Center panel 

7. Cup holder assembly 

8. Floor console assembly 

9. Console side cover (LH.) 

10. Cover 

1 1 . Cam and lever 

12. Key interlock cable connection 

13. Slide lever 

14. Snap pin 

15. Key interlock cable connection 



Shift lock cable removal steps 

1. Plug A 

2. Plug B 

3. Hood release lever 

4. Instrument panel under cover 

6. Center panel 

7. Cup holder assembly 

8. Floor console assembly 

9. Console side cover (LH.) 

16. Shift lock cable connection 

17. Cotter pin 

18. Shift lock cable connection 
20. Shift lock cable 



►A-^ 19. Key interlock cable 
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•£ Steering cover 
~ assembly 

Clip ~ 




/ 

Key interlock 
cable 



A09XO119 



Shift lock cable 




Red marking 



A09X0044 



Key interlock l rH_ 
cable -jp^- 



Washer 




Lock cam 



A oqk no** 



INSTALLATION SERVICE H0INTS " * P 

►A^ SHIFT LOCK CABLE/ KEY INTERLOCK CABLE 
INSTALLATION * 

Secure the section between the metals of the shiftrloGk cable 
and key interlock cable with the clip of the steering cover 

assembly. >. * 

Caution 

Do not change the routing of shift lock cable to the selector 
lever assembly.' 



►B-4SHIFT lock cable (SELECTOR leV eR SIDE) 
INSTALLATION 

(1) Place the selector lever in position "P". 

(2) Fasten the shift lock cable at the- position where the end 
of the shift lock cable is-positioned above the red marking. 

' ■> V.. i 



►C<« KEY INTERLOCK CABLE (SELECTOR LEVER 
SIDE) INSTALLATION 

(1) Install the key interlock cable on the lock cam. 

(2) Install the spring and washer of the key interlock cable 
as shown. 

(3) While lightly pushing the cable coupling portion of the 
lock cam in the direction A, tighten the nut to fasten the 
key interlock cable. 



INSPECTION 23200130031 

Check the cable assemblies for function and for damage. 



•f 
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TRANSAXLE ASSEMBLY 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

* Transaxle Fluid Draining 

(Refer to GROUP 00 - Maintenance service) 

* Battery Removal 

» Under Cover Removal 

(Refer to GROUP 42 - Under Cover) 



23100570212 



Post-installation Operation 

• Under Cover Installation 

(Refer to GROUP 42 - Under Cover) 

• Battery Installation 

• Transaxle Fluid Supplying 

(Refer to GROUP 00 - Maintenance Service) 

• Selector Lever Operation Check 




A09X0176 



Removal steps 

1. Air cleaner cover and air intake 
hose assembly 

2. Air cleaner element 

3. Battery tray 

4. Battery tray stay 

5. Transaxle control cable connection 

6. Oil dipstick and guide assembly 

7. Starter motor 

8. Output speed sensor connector 

9. Transaxle range switch connector 



10. Solenoid and pressure switch con- 
nector 

1 1 . Input speed sensor connector 

12. Transaxle assembly mounting bolts 

13. Rear roll stopper bracket mounting 
bolts 

14. Transaxle mounting bracket mount; 
ing nuts 

15. Transaxle oil cooler hoses connec- 
tion 

• Supporting engine assembly 
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70 Nm 
55ft.lbS. 



24-34 
18-25 ft.lbs. 




88 Nm*1 

esftjbs.* 1 



"? jA0»X0141 



ft-* 



. twhC 



From under vehicles 

16. Tie-rod" end ball 4 joint and knuckle 
connection 

17. Stabilizer link connection 
16. Damper fork 

19. Lateral lower arm ball joint and. 
knuckle connection 

20. Compression' lower arm ball' joint 
and knuckle connection 

•^►►B-^ 21. Drive shaft connection 

^A<( 22. Centermember assembly 

23. Front plate 

24. Rear plate 

25. Transaxle case lower cover 



.Caution 



26. Torque converter connecting-bolts 

27. Transaxle assembly mounting bolts 
* 26. Transaxle mounting bracket 

29. Transaxle assembly 



tightened, 
" ground 



ution , 
• I; Indicates parts which should be tem- 
and then fully tightened with the m 
in the unladen condition- i '2 
*2: For tightening locations indica|ed by the Symbol, first 
tighten temporarily, and then make the final tightening 
with the entire weight of theengineapplleltothe vehicle 

body. * 



tsb Revision 



23A-196 



AUTOMATIC TRANSAXLE 
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REMOVAL SERVICE POINTS 

TRANSAXLE MOUNTING BRACKET MOUNTING 
NUTS REMOVAL 

Jack up the transaxle assembly gently with a garage jack, 
and then remove the transaxle mounting. 

Caution 

Be sure not to tilt the transaxle assembly. 



MZ203827 
» — 




MB991453 
) kl 



^—)M 2X0205 



MB991113 



Ball joint 




A1220002 



Oil seal 



Drive shaft 
Pry bar- 




Transaxle 

A09C0047 



MB991461 




Al IS 0089 



SUPPORTING ENGINE' ASSEMBLY 

Set the special tool to the vehicle to support the engine assem- 
bly. 



^C^TIE ROD END BALL JOINT AND 

KNUCKLE/LATARAL LOWER ARM BALL JOINT 

AND KNUCKLE/COMPRESSION'-LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 



1. 



2. 



Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

Support the special tool with a cord, etc. to prevent 
it from coming off. 



DRIVE SHAFT DISCONNECTION 

(1) insert a pry bar between the transaxle case and the drive 
shaft to remove the drive shaft. 

NOTE * 

Do not remove the hub and knuckle from the drive shaft. 

Caution 

1. Use a pry bar to remove the drive shaft from the 
B.J. assembly, or the T.J. assembly may be dam- 
aged. 

2. Do not insert the pry bar too far, or the oil seal 
may be damaged. 

(2) Suspend the removed drive shaft with' "Wire so that there 
are no sharp bends in any of the joints.' 

(3) Use the general service tool as a coyerlffot to let foreign' 
objects get into the transaxle case. 
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AUTOMATIC TRANSAXLE 

<2.0L engine (non-turbo)> - Transaxle Assembly 




Transmission 

jack A09A016) 



Mating mark 1°^?, 




4fe 



Front roll 
stopper 
bracket 
Centermem- 

ber 



CQ1XOQ79 



Oil seal 




Drive shaft 



Transaxle 

09C0049 



<*E»> TORQUE CONVERTER CONNlefiNG ? » 
BOLTS/TRANSAXLE ASSEMBLY MOUNTING 
BOLTS/TRANSAXLE ASSEMBLY REMOVAL 

(1) Use a transmission jack to support the transaxle assembly. 

Caution m - "' ,M ' : " ' */M f ' 

Support the transaxle case side, not the oil pan. 



(2) To make installation easier, use chalk to make mating 
marks on the torque converter and drive plate. 

(3) Remove the connection bolts While turning the crankshaft. 

(4) Press the torque converter into the transaxle for easier 
removal. 

(5) Remove the transaxle, assembly mounting bolt and lower 
the transaxle assembly. 



INSTALLATION SERVICE POINTS 

►A^CENTERMEMBER ASSEMBLY INSTALLATION 

If the dimension shown in the illustration is outside the standard 
value when the weight of the engine is on the body, replace 
the front roll stopper bracket assembly. 

Standard value (A) :43±3 mm (1.69±.12 in.) 



►B^ DRIVE SHAFT CONNECTION' 

Temporarily install the drive shaft so that the TJ case of the 
drive shaft is perpendicular to the transaxle. 

Caution 

Do not damage the oil seal lip by the serrated part of 
the drive shaft. 
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AUTOMATIC TRANSAXLE 

<2.0L ENGINE (NON-TURBO)> -Transaxle Oil Cooler 



TRANSAXLE OIL COOLER 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation 

Transaxle Fluid Draining and Supplying 
(Refer to GROUP 00 - Maintenance Service.) 




Removal steps 

1. Air cleaner cover and air intake 
hose 

2. Hose 

3. Pipe assembly 



INSPECTION 23100720044 

• Check the hose for cracks, damage and clogs. 

• Check for rusted or clogged transaxle oil cooler. 

• Check oil cooler fins for bents, damage, and clogged 
with foreign matter. 
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GENERAL INFORMATION m " m% 233 oooioo5 5 

Precautions to be taken when disassembling and reassembling the transaxle 

• Because the automatic transaxle is composed of component parts of aft especially high degree of 
precision, these parts should be very carefully handled during disassembly and assembly so as not 
to scar or scratch them. r >J»- 

• A rubber mat should be placed on the workbench, and it should alwayslbe kept clean. 

• During disassembly, cloth gloves or shop towels should not be used. If such items must be used, 
either use articles made of nylon, or use paper towels. 

• All disassembled parts must be thoroughly cleaned. 

Metal parts may be cleaned with ordinary detergents, but must be thoroughly air dried. 

• Clean the clutch disc, resin thrust plate and rubber parts by using ATF (automatic transmission fluid), 
being very careful that dust, dirt, etc. do not adhere to them. 

• Do not reuse gaskets, oil seals, or rubber parts. 

Replace such parts with new ones at every reassembly. The' O-ring of the oil level gauge need not 
be replaced. 

• Do not use grease other than petrolatum jelly. 

• Apply ATF to friction components, rotating parts, and sliding parts before installation. 

• A new clutch disc should be immersed in ATF for at least two hours before installation. 

• Do not apply sealer or adhesive to gaskets. 

• When a bushing must be replaced, replace the assembly in which it is incorporated. 

• If the transaxle main unit is damaged, also disassemble and clean the cooler system. 

fit I *!«,(■ 
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SECTIONAL VIEW - F4A23 \- 
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AUTOMATIC TRANSAXLE 

OVERHAUL <F4A23> - General Information 



HYDRAULIC CONTROL SYSTEM 



To lubrication 
(Front) 

To lubrication *■= 
(Rear) 




ZTFA0070 



1. Torque converter 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Kickdown servo 

7. Transaxle control module 

8. Torque converter clutch control valve 

9. Torque converter clutch solenoid 

10. Rear clutch exhaust valve 

11. 2-3/4-3 shift valve 

12. Reducing valve 

13. Shift control solenoid valve "A" 

14. 1-2 shift valve 



15. End clutch valve 

16. Torque converter control valve 

17. Shift control solenoid valve "B 

18. Shift control valve 

19. N-D control valve 

20. Regulator valve 

21. Manual valve 

22. Pressure control valve 

23. Oil pump 

24. Oil filter 

25. Oil pan 

26. Line relief valve 

27. N-R control valve 

28. Pressure control solenoid valve 
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SPECIFICATIONS 

TRANSAXLE MODEL TABLE 



Transaxle model 


Speedometer gear ratio 


Final gear ratio 


Vehicle model 


Engine model' 1 


F4A23-2-UPQ5 


29/36 


4.350 


D34A 


4G64 „ ,p 



GEAR RATIO TABLE 



1st 


2nd 


3rd 


4th 


Reverse "* 


2.551 


1.488 


1 .000 


0.685 


2.176 



SERVICE SPECIFICATIONS n^mm 


Items 


Standard value 


Transfer idler gear bearing preload Nm (ft.lbs.) 


1.5 (1.1) 


Input shaft end play mm (in.) 


0.3-1.0 (.012-.039) 


Transfer shaft end play mm (in.) 


0-0.025 (0-. 00098) ' * ' . " 


Low-reverse brake end play mm (in.) 


1.0-1.2 (.039-.047) 


Differential case preload mm (in.) 


0.08-0.13 (.0031 -.0051) v ' ' " 


End clutch snap ring clearance mm (in.) 


0.6-0:85 (.024-.0335) ' ! ■'< 


Oil pump gear side clearance mm (in.) 


0.03-0.05 (.001 2- .0020) 


Front clutch snap ring clearance mm (in.) 


0.7-0.9 (.028-.035) " 


Rear clutch snap ring clearance mm (in.) 


0.4-0.6 (.016-.023) ' ~ 


Output flange bearing end play mm (in.) 


0-0.06 (0-.0024), [j 


Differential pinion backlash mm (in.) 


0.025-0.150 (.00098- .00591) 


Pulse generator resistance 


245 ohm at 20°C (68°F) 


Pressure control solenoid valve resistance 


Approx. 3 ohm at 20°C (68°F) 


Shift control solenoid valve resistance 


Approx. 22 ohm at 20°C(68°F) 


Torque converter clutch solenoid resistance 


Approx. 13 ohm at 20°C(68°F) ' 
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OVERHAUL <F4A2> - Specifications 



VALVE BODY SPRING IDENTIFICATION 



mm (in. 


Spring 


Free height 


Outside 
diameter 


Number of 
loops 


Wire diameter 


Regulator valve spring 


52 (2.05) 


15 (.59) 


11 


1.4 (.055) 


Torque converter control valve spring 


22.6 (.890) 


9.0 (.354) 


9.5 


1.3 (.051) 


Pressure control valve spring 


21 .3 (.839) 


7.6 (.299) 


8 


0.45 (.0177) 


Rear clutch exhaust valve spring 


27 A (1 .079) 


6.8 (.268) 


12 


0.7 (.028) 


2-3 shift valve spring 


27.5 (1 .083) 


7.0 (.276) 


15 


0.8 (.031) 


End clutch valve spring 


dAA (.yol ; 


6.6 (.260) 


15.5 


0.6 (.024) 


1-2 shift valve spring 


£0.0 (1 .04/) 


7.6 (.299) 


13 


0.6 (.024) 


Reducing valve spring 


33.4 (1.315) 


11 (.43) 


9 


1 .0 ($39) 


N-R control valve spring 


32.1 (1.264) 


9.2 (.362) 


8 


0.7 (.028) 


Shift control valve spring 


26.8 (1 .055) 


5.7 (.224) 


22 


0.5 (.020) 


Relief spring 


17.3 (.681) 


7.0 (.276) 


10 


1 .0(.039) 


Torque converter clutch control valve 
spring 


14.2 (.559) 


6.2 (.244) 


9.5 


0 . 7 (.028) 



PRESSURE PLATES, SNAP RINGS AND SPACERS FOR ADJUSTMENT 

hrust washer set (For adjustment of input-shaft end play) 



Thrust washer 


Thrust race 


Part No. 


Thrust washer 


Thrust race 


Part No. 


thickness mm 


thickness mm 




thickness mm 


thickness mm 




(in.) 


(in.) 




(in.) 


(in.) 




1.4 (.055) 


1 .0 (.040) 


MD997914 


2.2 (.087) 


1.8 (.071) 


MQ99791 8 


1 .4 (.055) 


1.2 (.047) 


MD99791 5 


2.2 (.087) 


2.0 (.079) 


MD997919 


1.8 (.071) 


1 .0 (.040) 


MD997906 


2.6 (.102) 


1.8 (.071) 


MD99791 0 


1.8 (.071) 


1.2 (.047) 


MD997907 


2.6 (.102) 


2.0 (.079) 


MD997911 


1.8 (.071) 


1.4 (.055) 


MD99791 6 


2.6(.102) 


2.2 (.087) 


MD997920 


1.8 (.071) 


1.6 (.063) 


MD99791 7 


2.6(.102) 


2.4 (.094) 


MD997921 


2. 2(.087) 


1.4 (.055) 


MD997908 


3.0 (.118) 


2.2 (.087) 


MD99791 2 


2. 2(.087) 


1.6 (.063) 


MD997909 


3.0 (.118) 


2.4 (.094) 


MD99791 3 


Pressure plate (For adjustment of low-reverse brake end play) 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. 


mm (in.) 


symbol 




mm (in.) 


symbol 




5.6 (.220) 


Y 


MD731 720 


6.4 (.252) 


4 


MD727804 


5.7 (.224) 


Z 


MD731 721 


6.5 (.256) 


5 


MD731003 


5.8 (.228) 


8 


MD727801 


6.6 (.260) 


6 


MD727805 


5.9 (.232) 


9 


MD731 000 


6.7 (.264) 


7 


MD731004 


6.0 (.236) 


0 


MD727802 


6.8 (.268) 


X 


MD731 005 


6.1 (.240) 


I 


MD731 001 


6.9 (.272) 


A 


MD734766 


6.2 (.244) 


2 


MD727803 


7.0 (.276) 


B 


MD734767 


6.3 (.248) 


3 


MD731 002 
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Snap ring (For adjustment of front clutch and rear clutch clearance) : " igf? : :. J ' -) 'BOg;^ 



Thickness 
mm (in.) 


Identification 
symbol 


Part No. 


Thickness 
mm (in.) 


Identification 
symbol 


Part No;' 


1 .6 (.063) 

1 .7 (.067) 

1 . 8 (.071) 
1.9 (.075) 

2.0 (.079) 

2.1 (.083) 

2.2 (.087) 

2.3 (.091) 


None 

Brown 

Blue 

None 

Brown 

Blue 

None 

Brown 


MD955630 
MD730930 
MD955631 1 
MD730931 
MD955632 
MD730932 
MD955633 
MD730933 


2.4 (.094) ■> 

2.5 (.098) 

2.6 (.102) ' - 

2.7 (.106) 

2.8 (.110) 

2.9 (.114) 
3.0 (.118) 


Blue 

None I 

Brown 

Blue 

None 

Brown 

Blue 


MD955634 • 
MD730934 t " 
MD955635 &' j 
MD730935 v j 
' MD955636 3 • 
MD730936 r J 
MD955637) 3S 1 j 
<-, 50.) ► ' 


Snap ring (For, adjustment of end clutch clearance) 








Thickness 
mm (in.) 


Identification 
symbol 


Part No. 


Thickness 
mm (in.) 


Identification P 

symbol 


art No. 1 


1 .20 (.0472) 
1. 30(.0512) 
1 .40 (.0551) 
1.55 (.0610) 


Purple 
Yellow 

Brown 
None 


MD757421 
MD756034 
MD7581 67 
MD756035 


1 .65 (.0650) 
1.80 (.0708) . 
1.95 (.0768) , 


Gray 

Green „ 
Red MC 


. — • • 

MD757424' 
MD756036 

- •if, ' 1 


Snap ring (For adjustment of output flange bearing end play) 




>-m) , 1 \ 
1 1 1. -..'1 > 1 


Thickness 
mm (in.) 


Identification 
symbol 


Part No. j, 


Thickness Ic 
mm (in.) 


entification j 
symbol 


Part Np s " ^ : 

OR-^n \ c 


1 .82 (.0717) , 
1.88 (.0740) 
1.94 (.0764) 


None 

Blue 

Brown 


MD722538 
MD721014 
MD721015 


2.00 (.0787)- , N 
2.06 (.0811) 
2.12 (.0835) « 


one x 
Blue - 
Brown | 


MD721016 V. 
MD78101?, 8 !■ 
MD722839 e~ . j 

'—> ' , - J 


Spacer (For adjustment of transfer shaft Dreload) 








Thickness 
mm (in.) 


Identification ," 
symbol 


Part No. 


Thickness -c 
mm (in.) 


Ident jfjealcjn i( >\ 
symbol - |-.-> 


PartNo^i^r-,;,;-:! 

(.ni) ii-.zi 


1.20 (.0472) 
1 .23 (.0484) 
1 .26 (.0496) 
1.29 (.0508) 
1 .32 (.0520) 
1.35 (.0531) 
1 .38 (.0543) 
1.41 (.0555) 
1 .44 (.0567) 
1 .47 (.0579) 
1.50 (.0591) 


20 

23 

26 

29 

32 

35 

38 

41 

44 

47 

50 


MD723160 
MD7231 6 1 
MD7231 62 
MD723163 > 
MD7231 64 
MD7231 65 
MD7231 66 
MD7231 67 
MD7231 68 
MD7271 69 
MD7231 70 


1.53 (.0602) 
1.56 (.0614) 
1.59 (.0626) 
1.62 (.0638) 
1.65 (.0650) 
1.68 (.0661) 
1.71 (.0673) 
1.74 (.0685) 
1.77 (.0697) 
1 .80 (.0709) 


53 

56 
59 
62 
65 
68 
71 
74 
77 
80 


MD72Sp1 . . ?• .y 
MD7231723Q J ) 
MD723173 1: 0 

MD723175 

M072317# i,! - - ! 
MD7231 77 
MD7231 78 
MD7231 79 
MD7231 80 
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Spacer (For adjustment of differential case preload) 



Thipknocc 

1 1 IIOrM cao 


IHpntifipptinn 

IUCI I LI II OCUI Ul 1 


Part Mn 
rail inu. 


Thipknocc 
I I iiorvi icoo 


IHontifipatinn 

IUtM ILI IIOculUI I 


Part Mn 
rail inu. 


mm (in.) 


symbol 




mm (in.) 


symbol 




1 .tO (.0433) 


J 


MD71 0454 


1.82 (.0717) 


Z 


MD710470 


1 .13 (.0445) 


D 


MD700270 


1 .85 (.0728) 


H 


MD700272 


1.16 (.0457 


i K 


MD71 0455 


1 .88 (.0740) 


AA 


MD71 0471 


1 .19 (.0469) 


L 


MD710456 


1.91 (.0752) 


BB 


MD71 5955 


1 .22 (.0480) 


G 


MD700271 


1.94 (.0764) 


c c 


MD71 5956 


1 .25 (.0492) 


M 


MD71 0457 


1 .97 (.0776) 


DD 


MD715957 


1 .28 (.0504) 


N 


MD7 10458 


2.00 (.0787) 


EE 


MD71 5958 


1.31 (.0516) 


E 


MD706574 


2.03 (.0799) 


FF 


MD715959 


1 .34 (.0528) 


0 


MD7 10459 


2.06 (.0811) 


GG 


MD71 5960 


1 .37 (.0539) 


p 


MD71 0460 


2.09 (.0823) 


HH 


MD715961 


A A r\ / C\C C A \ 

1 .40 (.0551) 


None 


MD706573 


2.12 (.0835) 


II 


MD715962 


1 .43 (.0563) 


Q 


MD710461 


2.15 (.0846) 


JJ 


MD715963 


1 .46 (.0575) 


R 


MD71 0462 


2. 18 (.0858) 


KK MD715964 


1.49 (.0587) 


C 


MD706572 


2.21 (.0870) 


LL 


MD715965 , 


1.52 (.0598) 


S 


MD71 0463 


2.24 (.0882) 


MM 


MD71 5966 


I.55 (.0610) 


T 


MD71 0464 


2.27 (.0894) 


NN 


MD71 5967 


1. 58 (.0622) 


B 


MD706571 


2.30 (.0906) 


0 0 


MD71 5968 


1 .61 (.0634) 


U 


MD71 0465 


2.33 (.091 7) 


PP 


MD715969 


I 64 ( 0646) 


V 


MD71 0466 




QQ 


MD71 5970 


1 .67 (.0657) 


A 


MD70657Q 


2.39 (.0941) 


R R 


MD715971 ! 


! .70 (.0669) 


W 


MD71 0467 


2.42 (.0953) 


s s 


MD722734 


.73 (.0681) 


X 


MD71 0468 


2.45 (.0965) 


l-r 


MD722735 


.76 (.0693) 


F 


MD706575 


2.48 (.0976) 


u u 


MD722736 


.79 (.0705) 


Y 


MD71 0469 








Spacer (For adjustment of differential 


oinion backlash) 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. 


mm (in.) 


symbol 




mm (in.) 


symbol 




0.75-0.82 




MD722986 


1 .01- 1.08 




MD722982 


(.0295 -.0323) 






(.0398 - .0425) 






0.83-0.92 




MD722985 


1.09-1.16 




MD722983 


(.0327 -.0362) 






(.0429 - .0457) 






0.93- 1 .00 




MD722984 








(.0366 - .0394) 
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TORQUE SPECIFICATIONS 






Items 


Nm 


ft.lbs. 


Bearing retainer bolts 


20 


15 


Converter housing bolts 


21 


16 


Detent plate mounting bolt 


1 1 


8 


Differential drive gear bolts 


135 


98 


Drain pluq 


33 


24. ... .._ 


End clutch cover bolts 


7 ( ,. „ 


6 TV, 


End cover bolts 


5 '• " *' 


4 > 


Idler shaft lock plate bolt 


54 


40 


Kickdown servo lock nut 


29 


21 


Manual control lever nut 


19 


14 


Manual control shaft set screw 


9 


7 . s - 


Oil filter bolts 


6 


5 > "^'"'* 


Oil pan bolts 1 




8 


Oil pump assembly mounting bolts 


21 


16 J v 


One-way clutch outer race lock plate bolts 


40 


29 ■ 


Park/neutral position switch bolts 


11 


8 


Pressure check plug 


9 


7 


Pulse generator bolts 


11 


8"' .. , k 


Pump housing to reaction shaft support bolts 


11 


8 ; . 


Solenoid valve mounting bolts 


5 


4 


Speedometer sleeve locking plate bolt 


4 


3 ' 5 


Sprag rod support bolts 


2 4 


18 - , v 


I ranster shaft lock nut 


215 


156 


Valve body assembly mounting bolts 


11 ^ 


8 


Valve body bolts 


5 


4 






"""■^ 
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SPECIAL TOOLS 



23300060050 



Tool 



Tool number and 
name 



Supersession 



Application 




MD998266 
Guide pins 



MD998266-01 



Alignment of intermediate plate and valve 
body 




MD998303 
Valve spring 
compressor 



MD998341-01 



Installation and removal of kickdown servo 




MD998316 
Dial gauge sup- 
port 



MIT209038 



Measurement of low-reverse brake end play 




MD998319 
Transfer shaft 
retainer 



MD998319-01 



Installation of transfer shaft rear bearing and 
gear 




MD998325 
Differential oil 
seal installer 



MD998325-01 



Installation of differential oil seal 




MD998333 
Oil pump 
remover 



MD998333-01 



Removal of oil pump 




MD998334 

Oil seal installer 



MD998334-01 



Installation of oil pump oil seal 




MD998335 
Oil pump band 



MD998335-01 



Installation of oil pump 



TSB Revision 



AUTOMATIC TRANSAXLE '*» 
OVERHAUL <F4A2> - Special Tools 



23i-t1 



Tool 



Tool numberandl 
name 



Super-session 



Application 




MD998336 

Guide pin 



MD998336-01 



Alignment of oil 'pump housing and reaction 
shaft support" 




MD998337 

Spring 
compressor 



MD998337-01 



Use With MD998338, MD998907 




MD998338 

Spring 
compressor 



MD998338 



Disassembly of rear clutch 




MD998341 
Kickdown servo 
adapter set 



MD998341 -01 



Removal and installation of kickdown servo 



MD998344 
Wrench adapter 



MD998344-01 



Removal and installation of transfer idler 
shaft - , < . 



x 




MD998348 
Bearing puller 



MD998348-01 



Removal of bearing 




MD998367 

Snap ring 
installer 



MD998367-01 



Assembly of the end clutch 



MD998801 
Bearing 
remover 



MD998348-01 



Removal of bearihg 




M 099881 2 
Installer cap 



General service 
tool 



Ise with installer and installer adapter 
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Tool 


Tool number and 
name 


Supersession 


Application 




) 


MD998813 
lnstaller-100 


General service 
tool 


Use with installer cap and installer adapter 




MD998814 
lnstaller-200 


MIT304180 


Use with installer cap and installer adapter 






MD998818 
Installer adapter 
(38) 




Installation of each bearing 






MD998819 
Installer adapter 
(40) 




Installation of each bearing 






MD998824 
Installer adapter 
(50) 








MD998905 
Handle 


MD998905-01 


Removal and installation of center support 






MD998906 
Wrench adapter 


MD998906-01 


Preload measurement of transfer idler shaft 




/ 


MD998907 

Spring 

compressor 


MD998907-01 


Disassembly and reassembly of front clutch 


0 




MD998908 
Bearing installer 


MD998908-01 


Press-in of transfer shaft rear bearing 



TSB Revision 



AUTOMATIC TRANSAXLE ? i ' f 
OVERHAUL <F4A2> - Special Tools 



Tool 


Tool number and 
name 


Supersession 


Application, ;> ^ 




MD998910 
Bearing installer 


MD998910-01 


Press-in of transfer shaft rear bearing 




Handle 


General service 
tool 


Press-in of transfer shaft rear bearing 

■V '; * * 
' ■.**.-.'. A 




MD99891 3 

Dial gauge 
extension 


MD998913-01 


Measurement of low-reverse brake end play 




MD998915 
Kickdown servo 
wrench adapter 


MD998915-01 

' - **'. 


Adjustment of kickdown servo 




MD998916 
Kickdown servo 
adjust wrench 
set 


MD998916-01 


Adjustment of kickdown servo 




MD998918 

Kickdown servo 
wrench 


MD998918 



•i :'V.. 





SH V ilk 














"*( 












iT 












JT 


. ' ; /. '• 






* 








jar- 


fi 






■F 
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1. Torque converter 

2. Converter housing 

3. Gasket 

4. Oil pump 

5. O-ring 

6. Gasket 

7. Thrust washer #1 

6. Front clutch assembly 
9. Thrust race #3 

10. Thrust bearing #4 

1 1 . Thrust washer #2 

12. Rear clutch assembly 

13. Spacer 

14. Outer race 

15. Differential 

16. Thrust bearing #6 

17. Clutch hub 

18. Thrust race #7 



19. Thrust bearing #8 

20. Kickdown band 

21. Kickdown drum 

22. Snap ring 

23. Center support 

24. O-ring 

25. Wave spring 

26. Return spring 

27. Pressure plate 

28. Brake disc 

29. Brake plate 

30. Reaction plate 

31 . Reverse sun gear 

32. Thrust bearing #9 

33. Thrust race #10 

34. Forward sun gear 

35. Planetary carrier 

36. Thrust bearing #12 
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11 Nm 

8 ft.lbs. 



44 43 




30 ; 0 Vt 



9 Nm 
7 ft.lbs 

11 Nm 

8 ft.lbs. — -* 



f Lubricate all internal 
parts with automata 
i transmission fluid 
during reassembly. 



33 Nm 
24ft.lbs 



ATFA1749 



37. Pulse generator 

38. Spring washer 

39. Control lever 

40. Clamp 

41. Park/neutral position switch 

42 Oil temperature sensor 

43 End clutch cover 
44: O-ring 

45. Bearing 

46. End clutch 

47. Thrust washer 

48. End clutch hub 

49. Thrust bearing #13 

50. End clutch shaft 

51. Bearing retainer 

52. Snap ring 

53. Lock plate 



54. Idler gear shaft 

55. Bearing inner race' , 

56. Idler gear 

57. Bearing inner race 

58. Spacer 

59. Snap ring 

60. Kickdown servo switch 

61 . Kickdown servo piston 

62. Spring 

63. Anchor rod 

64. Output flange 

65. Transfer shaft 

66. Outer race 

67. Gasket 

68. O-ring 

69. Valve body 



f 



TSB Revision 



23B-1 6 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Transaxle 



70. Clamp 

71. Gasket 

72. Oil pan 

73. Gasket 

74. Drain plug 

75. O-ring 

76. Set screw 

77. O-ring 

78. Detent plate 

79. Sprag rod support 

80. Parking sprag rod 



81. Control shaft 

82. D-ring 

83. Transfer shaft cover 

84. Lock nut 

85. Driven gear 

86. Outer race 

87. Spacer 
-88. Outer race 

89. Transaxle case 




DISASSEMBLY 

(1) Prior to disassembling the transaxle, plug all openings 
and thoroughly clean the exterior of the, assembly, prefer- 
ably by steam. 

(2) Place the transmission on the 'workbench with the oil 
pan down. 

(3) Remove the torque converter. ( . 1 

(4) Measuring input shaft end play before disassembly will 
usually indicate when a thrust washer change is required 
(except when major parts are replaced). Thrust washers 
are located between the reaction shaft support and rear 
clutch retainer, and between the reaction shaft support 
and front clutch 'retainer. 

Mount a dial indicator to the converter housing using 
the special tool, with its plunger seated against the end 
of the input shaft. 

Move the input shaft in and out with pliers to obtain the 
end play reading. Be careful not to scratch the input shaft. 
Record the indicator reading for reference when reassem- 
bling the transaxle. 



(5) Remove pulse generators "A" and "B" 



(6) Remove the manual control lever, and then remove the 
park/neutral position switch. 
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Push catch 




Z1 7701 76 



(7\Snap Q ff the snap ring and remove the kickdown servo 

switch. 



(8) Remove the oil pan and oil pan gasket. 



(9) Remove the oil filter. 



(10)Rempve the oil temperature sensor bracket, mounting 
bolts'and remove the oil temperature sensor from its brack- 
et. Using a screwdriver, push out the rubber plug, Working 
from inside the case, and remove the oil temperature 
sensor from the case. 



(11) With their catches pressed down, force the harness grom- 
met and connector into the transaxle case:, 
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(12)Remove the valve body mounting bolts indicated by arrows 
aiid remove the valve, body from the transaxle ca§e. 



(13)Remove the end clutch covet, 



(14)Remove the end clutch assembly. 



(15)Removethe thrust washer from the input shaft end. 



(16)Remove the end clutch hub and the thrust bearing. 
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Z1 770011 




(17)PuH gut the end clutch shaft. 



■ 1 >y 

I J * V « 



- ^ ,-'^HJ 

(1 8)Remove the 14 bolts indicated by arrows ancf remove 
the {converter housing and gasket. .." < 



(19) Remove the six "oil pump mounting bote indicated by 

arrows. • ' ' ' \. '.' 

(20) Screw the special tools (MD998333) into the bolt holes 
marked A. < k 



(21)Grasping the special tools, remove the oil' pump. Then, 
remove the gasket. ' - •' ' 



4f ■ A 



(22) Remove the spacer and differential from the transaxle 

case. n 



TSB Revision 



23B-20 



AUTOMATIC TRANSAXLE 

OVERHAUL <F4A23> - Transaxle 




(23)Remove fiber thrust washer #1. 



(24)Grasp and raise the input shaft to, remove Both the front 
and rear clutch' assemblies together. , ■ ^ 



(25) Remove thrust bearing #6. 



(26)Remove the clutch hub. 



(27)Remov6thrust race #7 ancl thrust bearing #8. 



TSB Revision 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Transaxle 




(28)Remove the kickdown drum. 




- Z1 7501 69 




MD998303 



^1770026 




(29) Remove the kickdown band. 



(30)Using the special tools;' push in the kickdown servo and 
remove the snap ring. 



(31)Remove the special tools and then remove the kickdown* 
servo piston, sleeve and spring. 




(32) Remove the anchor rod. 
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(33)Remove the snap ring. 




(34)Set the special tool on the center support and remove 
the center support from the case. 



(35)Remove reverse sun gear, thrust bearing #9, thrust race 
#10 and forward sun gear together." 



(36) Remove the planetary gear set and thrust bearing #12. 



(37)Remove the wave spring, return spring, reaction plate, 
brake discs, and brake plates. 



Z1 7501 75 
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(38)Sealant has been applied to the threads of the Screws 
on the bearing retainer. Tap the screw heads so the screws 
can be easily loosened. .. " ' 



(39)Using an impact driver, loosen the screws and remove 
the bearing retained • 



(40)Remove the idler shaft lock plate. 



(41)Loosen the transfer idler shaft with the special topi. 



Z1 770046 



(42) Pull out the transfer idler shaft. Remove the transfer idle 

gear and the two bearing inner races from inside the; 
case. 



TSB Revision 



23B-24 



AUTOf IATIC TRANSAXLE 

OVERt AUL <F4A23> - Transaxle 




(43)Remove the spacer. 



(44)Remove the snap ring from the output flange bearing. 



(45)Remove the output flange from the case. 



(46)Remove the transfer shaft cover. 



(47)Straighten the locking tab of the transfer .shaft lock nut, 
where it is bent. 
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Manual control shaft 



Sprag rod support J 
ATFA1002 



(49)Remove the lock nut. 
Caution 

The lock nut is a left-handed screw. 



(50)Drive out the transfer shaft toward the converter housing 
end and remove the transfer shaft and transfer driven 
gear. 



(51 j Remove the outer races from the transfer shaft bearing. 



(52)Remove the set screw, sprag rod and remove the manual 
control shaft assembly, detent plate. 
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^ Oil pump side 




Brake plate Brake reaction plate 
Brake disc 
Pressure plate 
Return spring zi 75020s 



REASSEMBLY 

(1) Before reassembling the transaxle, measure the end play 
in the low-reverse brake and select a pressure plate to 
obtain the specified end play. Use the following procedure. 

(a) Install the brake reaction plate, brake plate, and brake 
disc in the transaxle. case. . 

Caution , 

Blow off automatic transmission fluid from the 
plates and discs with low-pressure compressed 
air. ... , 

(b) Install the appropriate pressure plate, and mount the 
return spring. ^ 

Caution 

Make sure that the return spring is mounted in 
the correct direction. 



. - . > 



Wave spring 




(c) Apply petrolatum jelly to the., wave spring and attach 

> the wave spring on the center support, 
(deinstall the two O-rings removed during disassembly 
and coat them with automatic transmission fluid. 



(e) Attach the special tool to the center support and install 
the support in the transaxle case. 

Caution 

1. Install the center support,' taking care that the 
waved spring is not out of position. 

2. Install the two O-rings in alignment with the 

oil holes provided in the transaxle case. 



(9 Remove the special tool, 
(g) Install the snap ring. ■- 
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, (h) Mount the special tool and dial indicator, on the rear 
side of the transaxle case. \' '■. ^'iJ ' !( 

Make sure that the dial indicator rod fMP9989t3-C>1) 
is inserted into the transfer \d\itsfi0fk>te, cox^6ng 
the brake reaction plate at « right angle. 



1 o ! 



(i) Using 'a hand pump, feed air through the location; 
shown and, at the same time, read the dial indicator 
and select a pressure plate to obtain the specified 

end play. ' ' 

Standard value: 1.0-1 .2 mm (.039-.047 in,) 

(j) After a pressure plate of the appropriate thickness 
has been selected; remove all the mounted parts. 



(2) Using a special tools, drive the transfer shaft bearing' 
outer races into position. 
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(3) Insert the transfer shaft in the case. 



5^ Z1 750183 



MD998812 
MD998813 
MD998818 




(4) Mount the special tool on the transaxle case to support 
the transfer shaft. 



(5) Install the thickest spacer [1 .80 mm (.0709 in.)]. 



(8) Install the transfer driven gear on the transfer shaft. 



(7) Remove the special tool and secure the transfer shaft 
in position. 
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(8) Put on the lock nut and tighten it to the specified torque.; 

Caution 4 # 

The lock nut is a left-handed screw. 

Tightening torque: 215 Nm (156 ft.lbs.) 



(9) Measure the end play while sliding the transfer shaft 'in- 
and out, and select a spacer, to obtain the specified end 
play. 

Standard value: 0-0.025 mm (0-.00098 in.) 



v 



(10) Bend the locking tab of the lock nut. 



(11) Place the transaxle case on the workbench with the oil \ 
pan mounting surface up. 

(12) lnsert the output flange in position (With two ball bearings 
and transfer drive gear attached) from the inside of the 
transaxle case. , .. . 



, » < 



(13)lnstall the snap ring in the groove of the output flange 
bearing. " as 
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- Torque converter side 
{*- Groove 




Inner race 

Outer race 
Transfer idler gear 

Z1 770054 




(14)Apply petrolatum jelly to the spacer and 
to the case. 



the spacer 



(15)lnstall the bearing outer race and inner races in the transfer 
idler gear. 



(16)Place the transfer idler gear in the case, and insert and 
screw the idler shaft into position. 



(17)Screw in and tighten the idler shaft by using the special 
tool. 



(18)insert the special tool into the output flange and measure 
the preload using, a low reading torque wrench. 
Adjust the preload to the standard,,, value, by tightening 
or loosening the transfer idler shaft. 

Standard value: 1.5 Nm (1.1 ft.lbs.) , 
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(19)After completing the preload adjustment, install the idler 
shaft lock plate. The clearance' be^eehfthe idlej^shaft 
and the lock plate should be closed 1 rT the ^ireclon that 
will prevent idler 'shaft looseness,- and then tighten the 
lock plate bolt to the specified torque:'*' / y 

Tightening torque: 54 Nm 1(40 ft.lb&.) 1 



(20) Install the bearing retainer. 
(21)Tighten the screw to the specified torgue. 

Caution 

The screw should not be "reused. 
Tightening torque; 20 Nm (15 ft.lbs.) 



(22)Lock the screw head in place using a chisel. 



(23)Apply petrolatum jelly to thrust bearing #12 and secure 
the bearing on the planetary carrier. 



(24)Mount the planetary carrier on the case. 
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v Forward sun gear 

Reverse sun < 




Thrust race #10 

Thrust bearing #9 

Z1 770066 




(25)Attach thrust race #10 and thrust bearing #9 tp the forward 
sun gear. Then, assemble, the reverse sun gear. 



W 



(26)lnstall the sun gear assembly assembled in step (25) 
in the planetary carrier. ■ ' ' " 
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#1 #2 
(Select) 



#3 #4 #5 #6 
(Select) 



#7 #8 



#9 #10 #11 #12 



#13 
ZT FA 1032 



!tl - J 



IDENTIFICATION OF THRUST BEARINGS, THRUST RACES, AND THRUST WASHERS 



mm (in. 



identification marking 


O.D. 


I.D. 


Thickness 


Part No. 


#1 


70.0(2.756) 


55.7(2.193) 


1 .4 (.055 

2.2 (0^7 
2.6 (.102 




« : , ,; *1 

*3 


| #2 


70.0 (2.756) 


55.7 (2.193) 


1.8 (.071) 


„ MD729336 


#3 


48.9 (1.925) 


37.0 (1.457) 


1.0 (.039) 
1.2( 047) » 
1.4 (.055) 
1.6 (.063 
1.8 (.071) 
2.0 (.079 
2.2 (.087 
2.4 (.094) 


MD997854 
MD997847 
MD997848 
MD997849 
MD997850 
MD997851 
MD997852 
MD997853 


ind.1 
incl.*1 
incf.*2 
incl.*2 
incl.*3 
incl.*3 
incl.M 
incl.*4 




#4 


46.1 (1.906) 


34.4 (1.354) 






MD707271 




#5 


40.0 (1.575) 


21.0 (.827) 


1.8 (.071) 


MD7207751 


#6 


42.6 (1.677) 


28.0 (1.102) 




MD720753 


#7 


54.0(2.126) 


38.7 (1.524) 


1.6 (.063) 


MD704936 


r #8 i 




52.0 (2.047) 


38.4 (1 .433) 




MD720010 



TSB Revision 



23B-34 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Transaxle 



Identification marking 


O.D. 


I.D. 


Thickness 


Part No. 


#9 


41.0 (1.614) 


28.0 (1.102) 




MD728763 


#10 


39.0(1.535) 


28.0 (1.102) 


1.2 (.047) 


MD728764 


#11 


42.4 (1.669) 


22.2 (.874) 




MD722797 


#12 


54.0 (2.126) 


36.4 (1.433) 




MD71 9846 


#13 


58.0 (2.283) 


44.0 (1.732) 




MD724206 
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(29)lnstall the return spring. 



jj| O-ring 
Z1 750194 




(30)Apply petrolatum jelly to the wave spring and attach the 
wave spring to the center support. 



(31)lnstall the two new O-rings on the hydraulic pressure 
holes of the center suppdrt. 
Apply automatic transmission fluid to the O-rings; 



(32) Attach the special tool to the center support. 'Install the 
center support slowly in the transaxle case, grasping the 
special tool. 

Caution 

1. During installation, take' care not to let the wave 
spring drop which was applied in Step (30). 

2. Install the two O-rings in alignment with the oil 

holes provided En. the transaxle cade. 

(33) Remove the special tool from the center support. 



(34)lnstall the snap ring to secure the center support. The 
snap ring ends should not interfere with the pulse genera- 
tor mounting hole. 
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jfr D-ring & O-ring 

D-ring | - ' - 




Kickdown ^7 I Kickdown 

servo piston Ixu servo sleeve 

r ATFA1782 



Fluid 

apply hole 




(35)1nstall the anchor rod in the transaxle case. 



Y1 7501 69 



(36) lnstall a new teflon seal ring and a new D-ring in the 
grooves of the kickdown servo piston, and apply automatic 
transmission fluid to the rings. 

(37) lnstall a new O-ring to the groove of kickdbwn servo 
sleeve, and apply automatic transmission fluid to the ring. 

(38) Assemble the kickdown servo piston with the sleeve. 



(39)Put the spring on the kickdown servo piston and sleeve 
assembly, and insert them together in the transaxle "case, 
making sure that the end gap of the teflon seal ring of 
the kickdown servo piston does not interfere with, the 
fluid apply hole provided in the servo bore of the transaxle 
case. 



(40)Using the special tools, push in the kickdown servo piston 
and sleeve assembly, and then install the snap ring. 



(41)lnstall the kickdown band; attach the. ends of the band 
to the ends of the anchor rod and servo piston rod. 

NOTE 

Install the band with the arrow mark 'facing toward oil 
pump. 
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/ 

——J Thrust bearing #8 
< ^ « i 1 C Z1750196 



(42)When putting the kickdown drum in "the kickdown band, 
engage the splines of the kickddwn; jjrum with those of '■ 
the reverse sun gear. Place the kickdown band on the i 
kickdown drum and tighten the kickdown servo adjusting ' 
screw to keep the band in position. ' 



(43) Apply petrolatum jetty to thrust bearing #8 and attach 
the thrust bearing to the kickdown drum. • 




(44)Apply petrolatum jelly to thrust race #7 "and attach the 
thrust race to the rear clutch hub. 



' ft'- . '. t 



(45)lnstall clutch hub, engaging it with the forward sun gear' 

splines. w " 0 ' ' ".- ' , 



* > 



(46)Apply petrotatum jelly to thrust beafJng'lB and" attach 

it to the clutch hub. ** anf ■ ** j ' . , 
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Thrust bearing 
#4 




Thrust race #2 Z1 750200 




Rear clutch Front clutch 21750201 




(47)Apply petrolatum jelly to thrust washer #2 and thrust bear- 

': ing. #4 and attach the washer and bearing to the rear 
clutch assembly. 

\ - - « >*q . >. J 



. fc r < -S" 



(48)Mate the rear clutch assembly with the front clutch assem- , 
bly. 



(49)lnstall the clutch assembly. 



(50)lnstall the differential. 



?■'!•/. 



(51 )Attach thrust race #3 and thrust washer #1 on the rear 
end face of the oil pump with ,petrolatum jelly. ' r 5 
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ZTFA1073 




(52) lnstall the special tool 'on the transaxle case. Using the, 
special, tool as a guide, install a new oil pump gasket 
and the oil pump in the case. 

(53) Remove the special tool. 

(54) Tighten the oil pump bolts to the specified torque. 



(55)Measure the end play of the input shaft. If the measure- 
ment is out of the standard value, replace thrust race 
#3 and thrust washer #1 to meet the standard value. 

Standard value: 0.3-1.0 mm (.012-.039 in.) 



(56)Place two pieces of approx. 10-mm(.39 in.) long and 
2.5-mm (.063 in.) dia. solder at the locations shown on 

the converter housing and assemble tfic outer race. 



(57) lnstall the converter housing directly to the-transaxle" case 
without installing the rubber coatedrnetal s gasket: 

(58) Tighten the bolts to the specif icatlofl. ! 

(59) Loosen the bolts and remove the'converter housing and 
remove the pieces of flattened solder. ;;y * . 
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(60) Measure the thickness of the flattened" solder using a 
micrometer. Add the measured 'solder thickness (Fj to' 
the value 0.38 mm (.0150 in.), which corresponds to the 
gasket thickness. 

Then subtract from that sum a value corresponding to 
the specified end play. 

The result obtained is the thickness of the spacer to 'be 
selected. 

Select a spacer whose thickness falls within the range 
determined by the formulas below: 
[T + 0.38 mm (.0150 in.) - 0.13 mm (.0051 in.)] to 
[T + 0.38 mm (.0150 in.) - 0.08 mm (.0031 in.)] 

(61) Place the spacer which was selected in Step (60) and 
the outer race on the coverter housing. " 




(62)Apply silicone grease to all gasket surfaces of the transaxle 
case. 



(63) lnstall a new gasket on the transaxle case. 
Caution 

Do not reuse the gasket which was previously re- 
moved. 

(64) lnstall converter housing and tighten the 14 bolts indicated 
by arrows to the specified torque. 

Tightening torque: 21 Nm (16ft.!bs.) 



(65)lnstall the end clutch shaft, inserting the end that has 
the longer splines first. 
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(70)lnstall a new O-ring in the groove of the end clutch cover. 
Check the bearing for smooth' rotation and replace it if 
defects are evident. ' * 

Apply an ample amount of automatic transmission fluid 
to the bearing. 1 • > , 
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Sprag rod support 

BTFA1002 




ZTFA0188 



(71)Secure the end clutch cover by tightening its mounting, 
bolts to the specified torque. 

Tightening torque: 7 Nm (5 ft.lbs.) 



(72)lnstall the parking sprag rod to the manual control shaft. 
Then, insert the shaft in the transaxle as shown in the 
illustration. In doing this work, do not install O-ring in 
the O-ring groove. j 



* ' v. 



■f 



(73)After installing a new O-ring on the manual control shaft 
assembly, draw the shaft back into the case, then install 
the set screw and gasket. 

Tighten the detent plate mounting bolt to the specified 
torque. 't - 

Tightening torque: 11 Nm (8ft.lbs.) 



(74) Place the case with the oil pan mounting, surface up. 

(75) lnstall the sprag rod support and tighten the two bolts 
to the specified torque. 

Tightening torque: 24 Nm (18 ft.lbs.) 



(76) lnstall the O-ring at the top of the valve body. 

(77) Replace the O-ring of the solenoid valve connector with 
a new one. * 
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(78)lnstall the Valve body, in the transa'xie case while fitting 

the. -detent plate pin in ^M^^^^S^' 9 ^ 
the manual valve, " , i*T - 



(79)Tighten the valve body mounting dolts (10 'pieces) to | 
i the specified torque. 

A bolt 18 mm (.71 in.) long ; 

B bolt 25 mm (.98 in.) long ! . 

C bolt 40 mm (1.57 in:) 



(80) Install the oil filter and tighten the four oil filter mounting 
bolts to the specified torque. j4* 

:. 



v ' /• « W- ' 

4 



(81')lnstall five magnets in the five, depressions provided inside 
the oil pan. ' ; * 
v'-Be- sure to remove metal particles from the rnaj^pand; 
clean the inside of the oil pan beforehand. ' r 



(82)Clean the gasket surfaces of the transaxle case and oil 
pan. Install a new oil pan gasket and then the oil pan 
by tightening the 12 bolts to the specified torque. 

Tightening torque: 11 Nm (8 ft.lbs.) 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> -Transaxle 



I / / Ij N 

MD998915 A 

I ,71 
MD998918 ^ 




MD998918 
M0998916 




V-groove 
Rock nut 

Z1 750464 



(83)Adjust the kickdown servo by, the following procedure: 

(a) Fit the claw of the special tool in the notch of the 
piston to prevent, the piston from tdnlinip^and use 
adapter to secure it as illustrated, at left.'' .' ' £ , - 

Caution 

1. Do not push in the piston with the special 
tool. ,„,..,. 

2. When the adapter is installed to the transaxle 
case, do not apply excessive torque but tight- 
en by hand. 

(b) Loosen the lock nut until it is about to reach the 
V-groove in the adjusting rod. Tighten the special 
tool (inner) until it touches" the lock nut. 

,,- m • • 



■ -V' 




(c) Fit the special tool (outer) to the lock hut. Turn" the 

outer cylinder counterclockwise and the inner cylinder 
clockwise to lock the' lock nut and the special tool 
(inner). • ~, ,< 




(d) Flit torque wrench to the special tool (inner) to tighten 
it to a torque of 10 Nm (7.2 ft.lbs.) and loosen. Repeat 
this sequence two times before tightening the special 
tool (inner) to 5 Nm (3.6 ft.lbs.) torque. 
Then back off the special toof"(inner) 2V2 to 2 3 /4 
turns. 



■It : 
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AUTOMATIC TRANSAXLE r 
OVERHAUL <F4A23> - Transaxle 





~Z1 750472 




ZTFA0769 




Park/neutral 
position switch - /, 



(e) Fit the special tool (outer) to ffie lock nut. ~ 
Turn the outer cylinder clockwise and the inner cylinder 
counterclockwise to unlock the lock nut and the special' 
tool (inner). " " 

Caution 1 _ 

When unlocking is carried out, apply equal force 

to both special tools to loosen, 

(9 Tighten the lock nut by hand urrtjl it touches the piston. 
Then, use torque wrench to tighten the lock nut to' 
the specified torque. 

Tightening torque: 29 Nm (21 ft.lbs.) 

Caution 

The lock nut may turn with the adjusting rod if 
tightened quickly with socket wrench or torque 
wrench. 

(g) Remove the special tool for securing the piston. Install ' 
the plug to the Low/Reverse pressure outlet and tight- : 
en to the specified torque. 



(84)Set a new D-ring in the kickdown servo switcn > P ush 

the switch into the case and secure it with the snap ring. 



(85)lnstall the park/neutral position switch and manual control 
lever and tighten the manual, control' lever" nut to the 
specified torque. ■% 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Transaxle 



Section A-A 



12 mm 
(.47 in.) 




Manual 
control 



5-mm 
(.20 in.) hole 



K^U l\W lever 




12 mm 
(.47 in.) 



Switch body 



Manual 

control lever 




N R 



TFAI310 




ZTFA0793 



(86)Adjust the park/neutral position switch as foltdws: 

(a) Place the manual control lever in the "N" (neutral) 

position. 

(b) Turn the park/neutral position switch body until the 
12-mm(.47 in.) wide end of the^mahual control lever 
aligns with the switch body flange" J1 2 mm (.47 in.) 
wide portion]. Alternatively, turn the switch body until 
the 5-mm (.20 in.) hole in the manual control' lever, 
aligns with the 5-mm (.20 in.) hole in the switch body. 

(c) Tighten the attaching bolts to the specified torque 
taking care that switch body is not displaced. 

Tightening torque: 11 Nm (8 ft.lbs.) 



(87)Check the continuity between terminals with the manual 
control lever at each position. 
The continuity between terminals should be as shown 
in the table below. 

Internal Connection in the Park/Neutral Switch 



Terminal 
No. 


P 


R 


N 


D 


2 


L 


Connected circuits 


1 


c 


p 












Transaxle control module 


2 








c 


) 








Transaxle control module 


3 


















Transaxle control module 


4 


c 




c 


p 


c 


) 


c 


p 




c 


P 


ignition switch "ON" terminal 


5 


c 


p 






c 


p 












Ignition switch "ST" termiiiai 


6 
























Backup lamp 


7 
























Ignition switch "ON"ierminai 


8 


c 








c 














Starter motor "S" terminal 


9 










c 










Transaxle control module 


10 




c 




I 






I 


l 


Transaxle control module 


11 












0 Transaxle control module 



Lack of continuity indicates a poorly adjusted switch or 
faulty switch. Readjust the switch. If still without continuity, 
replace the switch. 



TSB Revision 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> -Transaxle 



Pulse generator "A" 

v 




About 
12 mm 
(.47 in. 



(88)lnstall pulse generators "A" and "B" and tighten the bolt 

to the. specified torque. 

Tightening torque: 11 Nm (8 ft.lbs.) 



(89) After applying automatic transmission fluid to the outside , 
surface of the oil pump-side cylindrical portion of the torque ' 
converter, install the torque converter carefully-so as not 
to give damage to the oil seal lip. Make certain that the 
torque converter is in mesh with the oil pump drive gear. 

(90) Measure the distance between the ring gear end and 
the converter housing end. 

The torque converter has been properly installed when 
the measurement is about 12 mm (.47 in.) 
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Pulse generator connector 



m 



1-2: Pulse generator "A" 
3-4: Pulse generator "B" 



21750010 



1 : Pressure control 

solenoid valve 
2: Torque converter 

clutch solenoid 
3: Shift control solenoid 

valve "A" 
4: Shift control solenoid 

valve "B" 



JsA. 




INSPECTION 23300110038 

PULSE GENERATORS 

(1) Measure the resistance between terminals 1 and 2 or 
3 and 4. 

Standard value: 245 Q at 20°C (68°F) 

(2) A too small resistance indicates a short circuit and a 
too large resistance indicates an open circuit. 

In either case, replace the 'pulse generator assembly. 



SOLENOID VALVES 

(1) Measure the resistance between the terminals and valve 
body of each solenoid valve. ' , > 

Stgndard value: at 20°C(68°F) * ' '"I 

Pressure control solenoid valve: Approx. ZQ. 
Shift control solenoid- valve: Approx. 22 Q 
Torque converter clutch solenoid: Approx. 13 CI 

(2) A too small or large resistance indicates, a' short or open 
circuit. ... y> 

In either case, replace the solenoid" valve assembly. 



(3) Connect a 12-V battery between the terminal and body 
of each solenoid valve and check the operating sound. 
The valve is okay if an operating sound is heard. No 
operating sound indicates that the valve is sticking or 
has accumulated foreign matter. In this case, replace 
the solenoid valve assembly. 
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AUTOMATIC TRANSAXLE , . 9^R-4Q 
OVERHAUL <F4A2> - Oil Pump 

OIL PUMP 23300130056 
DISASSEMBLY AND REASSEMBLY 




H>-4 2.. 



Disassembly 

1. O-ring 

3. W&f hafl support 



steps 

4. Drive gear 

5. Driven gear 
6. Seal ring 

►A*4 7. Oil seal 

6. Oil pump housing 
9. Snap ring 
10. Oil seal 



. iff---;-- ■ ■! ■: . ■' ' ■-> - v 1 



it-: 



DISASSEMBLY SERVICE POINT 

^A^ DRIVE GEAR / DRIVEN GEAR REMOVAL 

Make reassembly alignment marks on the drive and driven 
gears. 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A2> - Oil Pump 



lit 



MD998334 ■ 



Pump housing 




Z170O9O 




Z1 750259 



Steel ball' 




Z1 7501 26 




REASSEMBLY SERVICE POINTS 
►A^OIL SEAL IN^(ALLATIQ(!| . 



►B^ DRIVEN GEAR / DRIVE GEAR SIDE 
CLEARANCE MEASUREMENT 

Standard value: 0.03-0.05 mm (.0012-.0020 in.) 



STEEL BALL, LOCATION 



►D^ REACTION SHAFT SUPPORT INSTALLATION 

(1) Assemble the reaction shaft support and the pump hous- 
ing, and tighten the five bolts by fingers. " : 

(2) Insert the special tool (Guide Pin MD998336) in' the, oil 
pump bolt hole and tighten the peripheries of the sup|o| 
and housing with the special tool (Band MD998335) to 
locate the support and housing. " ' 

3) Tighten the five bolts to the specified 1 torque. 

4) Make sure that the oil pump g&af turns freely. 



►E^ O-RING INSTALLATION 

Install a new O-ring in the groove of the pump housing and 
apply petrolatum jelly to the O-ring. 
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OVERHAUL <F4A2> - Front Clutch 



FRONT CLUTCH 

DISASSEMBLY AND REASSEMBLY 



23300160040 




Lubricate all internal 
parts with automatic 
' transmission fluid 
during reassembly. 



ji 



Disassembly steps 

►C-^1. Snap ring 
►B-^ 2. Clutch reaction plate 
3. Clutch disc 
<«A^ ►A^ 4. Snap ring 

5. Return spring 

6. Front clutch piston 

7. D-ring 
6. D-ring 

9. Front clutch retainer 
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21750264 



MD998337 



MD998907 




Z1 750264 




Plate Plate Plate N0.2 
N0.4 N0.3,' 




Plate No. 1 



7TFAQ50D 



DISASSEMBLY SERVICE POINT * 
^A^ SNAP RING REMOVAL 

(1) Compress the return spring with the special tool. 

(2) Remove the snap ring. 



REASSEMBLY SERVICE POINTS 
►A«4 SNAP RING INSTALLATION 

1) Compress the return spring with the special tool. 

2) Install the snap ring. 



^B^ CLUTCH REACTION PLATE': INSTALLATION 

(1) Install the clutch reaction plate with' their missing tooth 
portions (A in the illustration) in alignment. 

NOTE 

This design is to facilitate escape of automatic transmis- 
sion fluid and improve the cooling efficiency of the plate 
and disc. 



(2) Install the innermost the reaction plate with their shear 
droops directed as shown in the illustration. 

Identification of reaction plate 

mm (in.) 



Plate No. 


Thickness 


Identification mark 


1 


5.0 (.197) 


A 


2 


3.1 (.122) 


B 


3 


3.1 (.122) 


B 


4 


3.7 (.146) 


None' I 
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►C^SNAP RING SELECTION t 

Check clearance between jhe snap ring and clutch reaction 
plate. To check the clearance, hold entire circumference of 

the clutch reaction plate down with 50 N (11 lbs.), force. 
If clearance is out of standard value, select a snap ring to 
obtain the standard value. 

Standard value: 0.7-0.9 mm (.028-.035 in.) 

NOTE 

To install the return spring snap rings, set the rings with their 
end gaps 180° apart. 



TSB Revision 



23B-54 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A2> - Rear Clutch 



REAR CLUTCH 

DISASSEMBLY AND REASSEMBLY 



23300190049 

I i 




S Lubricate all internal 
parts with automatic 
I transmission fluid 
during reassembly. 




Disassembly steps 

1 



►D«4 2 



Seal ring 
Input shaft 
CL. O-ring 

4. Snap ring 
Thrust race 
Seal ring 
Snap ring 
Clutch reaction 
Clutch disc 



5. 
6. 
7. 



plate 



TFA1296 



►B^ 10. Clutch plate 
►B-^ 11. Clutch pressure plate 
-4A^^-A<4 12. Wave spring 

13. Return spring 

14. Rear clutch piston 

15. Rear clutch retainer 

16. D-ring 

17. D-ring 
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OVERHAUL <F4A2> - Rear Clutch 




Shear droop 



Clutch disc 




Wave sprii 

Pressure plate' 
Return spring' 



Clutch reaction 
plate 



Clutch plate zt FA05 oi 




21750279 



DISASSEMBLY SERVICE POINT 
4A»> WAVE E SPRING REMOVAL. % 

1) Compress the return, spring with the- special topjll 

2) Using a screwdriver, remove t^^^il §p*ing. 1 ■ 



ft. 



REASSEMBLY SERVICE POINTS 
►A<< WAVE SPRING INSTALLATION 

(1 ) Compress clutch reaction plate with the special tool. 

(2) Install the wave spring. 



►B^ CLUTCH PRESSURE PLATE / CLUTCH PLATE / 
CLUTCH REACTION PLATE INSTALLATION 

(1) Install the clutch pressure plate, clutch plates and clutch 
reaction plate with their missing tooth portions (A in the 
illustration) in alignment. 

NOTE 

This design is to facilitate escape of automatic transmis- 
sion fluid and improve the cooling efficiency of the plates 
and disc. 



(2) Install the clutch reaction plate with its shear droop directed 
as shown in the illustration. 



►C^ SNAP RING SELECTION 

(1) Check clearance between the snap ring and clutch reac- 
tion plate. To check the clearance, hold entire circumfer- 
ence of the clutch reaction plate down with 50 N (1 1 
lbs.) force. If clearance is out of standard value, select 
a snap ring to obtain the standard value. 

Standard value: 0.4-0.6 mm (.016-.024 in.) 
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►D^ INPUT SHAFT INSTALLATION 

Install the input shaft with one of its oil groove aligned with 
the punch mark on the rear clutch retainer. 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A2> - End Clutch 



END CLUTCH 

DISASSEMBLY AND REASSEMBLY 



JL Lubricate all internal 
M parts with automatic 
I transmission fluid 
during reassembly. 



8 



7 




Disassembly steps 

1. Seal ring 
2. Snap ring 

3. Clutch reaction plate 

4. Clutch disc 

5. Clutch plate 
^A-4 6. Snap ring 

7. Washer 




5 

TFA1304 



8. Return Spring 

9. End clutch piston 

10. Oil seal 

11. D-ring 

12. End clutch retainer 

13. Oil seal 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A2> - End Clutch 




MD998367 



Snap ring 




2175063 




DISASSEMBLY SERVICE POINT 

<4A^> END CLUTCH PISTON REMOVAL 

Remove the piston. If it is hard to remove, place the retainer 
on the workbench with piston side down and blow air through 
the oil passage in the back of retainer. 



REASSEMBLY SERVICE POINTS 

►A^ SNAP RING INSTALLATION 

Fit a new snap ring to the Guide of the special tool, and 
install it to the retainer. Be sure to fit snap ring to the lowest 
possible portion of the Guide. 

Put the Installer over the Guide and use a press to install 
the snap ring in the groove. If the snap ring is installed in 
the groove, stop using the press. Do not use the press more 
than necessary. Further, be sure not to support the portion 
(center protruded portion) marked with arrows in the 
illustration. 

► B<« SNAP RING SELECTION 

Check clearance between the snap ring and clutch reaction 
plate. To check the clearance, hold entire circumference of 
the clutch reaction plate down with 50 N (1 1 tbs.) force. If 
clearance is out of standard value, select a snap ring to obtain 
the standard value. 

Standard value: 0.6-0.85 mm (.024-.0335 in.) 
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OVERHAUL <F4A2> - Planetary Gear 



PLANETARY GEAR 
DISASSEMBLY AND REASSEMBLY 



23300250044 



Lubricate all internal 
parts With autdmatic 
transmission fluid 
during reassembly. 




II 40 Nm 
29 ft.lbs. 




9 11 10 



Disassembly steps 

►C<* 1. Bolt 

2. Lock plate 

3. One-way clutch outer race 

4. End plate 
►B-45. One-way clutch 

6. End plate 

7. Pinion shaft 



TFA1298 



8. Front thrust washer 

9. Spacer bushing 

10. Short pinion 

11. Roller 

^►►A-^ 12. Thrust bearing . 
13. Planet carrier 
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AUTOMATIC TRANSAXLE 

OVERHAUL <F4A2> - Planetary Gear 




DISASSEMBLY SERVICE POINT < 
<4A^> THRUST BEARING REMOVAL 

(1) Remove the only one short pinion. Use dare not to drop 
and lose the 17 rollers in the short pinion. Do not remove 
the other short pinions. 




(2) Remove' 'the thrust bearing. 



REASSEMBLY SERVICE POINTS 

►A^ THRUST BEARING INSTALLATION 

(1) Install a new thrust bearing on the carrier. Make sure 
that it fits correctly in the spot faced portion of the carrier. 



(2) Apply vaseline unsparingly to the inside surface of the 
short pinion and attach the 1 7 rollers on the surface. 




Rear thrust washer 



Front thrust 

washer "A" 

Z1 70260 



(3) Line up the holes of the rear thrust washer and front 
thrust washer "A" with the shaft hole of the carrier. 

(4) Install the short pinion, spacer bushing and front thrust 
washer and align the holes. Use care not to allow the 
rollers to get out of position. 



TSB 



Revision 



automatic TAAM&AXIJE ;; * 

OVERHAUL <F4A2> - Planetary Gear 




(5) Insert the pinion shaft. Make sure that the flattened end 
of pinion shaft is correctly fitted in, the hole of the rear 
thrust plate whWtlre' pinion' shafts is inserted- v 



ONE-WAY CLUTCH INSTALLATION 

Push the one-way clutch into the outer race. Make sure 
that arrow on the outside circumference of cage is directed 
upward as shown in the illustration when the one-way clutch 
is pushed in. 



►C<* BOLT INSTALLATION 

NOTE 

Do not reuse the pre-coated bolt. 
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ANNULUS GEAR AND TRANSFER DRIVE GEAR SET 
DISASSEMBLY AND REASSEMBLY 



23300280043 



t Lubricate all internal 
parts with automatic 
I transmission fluid 
during reassembly. 



r ." k>» 9- ■. 




Disassembly steps 

►D^ 1 . Snap ring 
^►►C^ 2. Bearing 
^B^-^-B-4 3. Transfer drive gear 
^CpVpvA^ 4. Bearing 



Z170178 



5. Snap ring 

6. Output flange 

7. Annulus gear 




DISASSEMBLY SERVICE POINTS 
•4A^> BEARING REMOVAL 



<4B^- TRANSFER DRIVE GEAR REMOVAL 
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OVERHAUL <F4A2> - Annulus Gear and Transfer Drive Gear Set 




MD998348 



2170115 




Groove 



MD998812 
. MD99881 3 



MD998824 



BTFA0502 




MD998812 
■ MD998824 



BTFA0503!, 




.MD998812 
•MD998824 



BTFA0384 




<«C^ BEARING REMOVAL 



REASSEMBLY SERVICE POINTS 
►A<« BEARING INSTALLATION 



^B<4 transfer DRIVE GEAR INSTALLATION 

Install the transfer drive gear in, proper direction. Th^ direction 
can be identified by the groove provided in one of trie 'pinion 
side surfaces. 

Caution 

Replace the output flange and transfer drive gear as a 
set. 



►C^ BEARING INSTALLATION 



►D^ SNAP RING SELECTION 

Select a snap ring, which should be the thickest one that 
can be installed in groove. ; 

Standard value: 0-0.06 mm (0-.O024 in.), 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Differential 



DIFFERENTIAL 

DISASSEMBLY AND REASSEMBLY 



23300310056 




135 Nm 

bft ft.lhs 



Lubricate all internal 
parts with automatic . 
transmission fluid 
during reassembly. 



A163025 



Disassembly steps 

►D^ 1. Bolt 

2. Differential drive gear 
^A^ ►C-^ 3. Taper roller bearing 
^►►B^ 4. Lock pin 

►A-^ 5. Pinion shaft 



►A-4 6. Pinion 
►A^ 7. Washer 
►A^ 6. Side gear 
►A^ 9. Spacer 

10. Differential case 



Press 



MD998801 



Taper roller 
bearing 




Z1 64008 



DISASSEMBLY SERVICE POINTS 
<4*>- TAPER ROLLER, BEARING REMOVAL 
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OVERHAUL <F4A23> - Differential 



23§*65 



Lock pin 



Pinion shaft 




Z160017 



<*B^ LOCK PIN REMOVAL 

(1 ) Drive out the lock pin with a punch inserted in hole "A". 

(2) Remove the pinion shaft from the case, and remove the 
pinion gears and washers, 

(3) Remove the side gears and spacers from' the' case. 
Keep the removed gears and spacers for R.H. side use 
separated from those for L.H. side use. 




REASSEMBLY SERVICE POINTS 

►A^ SPACER / SIDE GEAR / WASHER / PINION / 
PINION SHAFT INSTALLATION 

(1) With the spacers installed on the back of the differential 
side gears, install the gears in the differential case. When 
reusing the removed parts, install them in the original 
positions noted during disassembly. When using new dif- 
ferential side gears, install spacers of medium thickness 
0.93 to 1 .00 mm (.037 to .039 in.). 

(2) Install the washers to the back of the pinion gears, install 
the gears in the differential case, and then insert the 
pinion shaft. 

(3) Measure the backlash between the side gear and pinion 
gear. The backlash should be 0.025 to 0.150 mm (.00098 
to .00591 in.) and the right and left gear pairs should 
have equal backlash. If the backlash is not within the 
standard value, disassemble, and reassemble them using 
spacers selected for correct backlash. 

Standard value: 0.025-0.150 mm (.00098-.00591 in.) 



Differential case 



Pinion shaft 




Sink 



Installatio 
direction 



ZTFAflKII 



►B^ LOCK PIN INSTALLATION 

Align the lock pin hole in pinion shaft with that in the case 
and install the lock pin. 

Caution 

The lock pin should be lower than the differential case 
flange surface. 




MD998812 
— MD998819 



BTFM0040 



►C^TAPER ROLLER BEARING INSTALLATION 
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AUTOMATIC TRANSAXLE 
OVERHAUL <F4A23> - Differential 




210029 



►D^ BOLT TIGHTENING 

Apply automatic transmission fluid to the bolts and tighten 
the bolts to the specified torque in the sequence shown in 
the illustration. 
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AUTOMATIC TRANSAXLE - ~ «? : 1 ■ > 
OVERHAUL <F4A2> « Low-reverse Brake 



LOW-REVERSE BRAKE ^ 4^ 

DISASSEMBLY AND REASSEMBLY „ : »' f,- ■ .\ ^B8?>A3*€1 



m2 




^.3v rs*EIIrAQ386 



Disassembly steps 

1. Low-reverse brake piston 

2. D-ring 

3. D-ring 

4. Center support 
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OOD eo AUTOMATIC TRANSAXLE 

ZOD-OO OVERHAUL <F4A2> -Kickdown Servo 

i ■• - iSt 

KICKDOWN SERVO i ">£ltiAi 

DISASSEMBLY AND REASSEMBLY 3 f 




t 



Lubricate all internal 

parts with automatic 
transmission fluid 
during reassembly. 





Z1750299 



Disassembly steps 

1. O-ring 

2. Kickdown servo sleeve 

3. D-ring 

4. Seal ring 

5. Lock nut 

6. Kickdown servo rod 

7. Kickdown servo piston 
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SPEEDOMETER GEAR -IB ^MlM** 

DISASSEMBLY AND REASSEMBLY : : a - $m m 1G 




Disassembly steps 

1 . e-nng 

2. Speedometer driven gear 
3jO-ring 

4. Sleeve 



REASSEMBLY SERVICE POINT , 

( A , SPEEDMETER DRIVEN GEAR INSTALLATION 

Apply gear oil sparingly to the speedometer driven gear shaft 
and insert the shaft. 
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AUTOMATIC TRANSAXLE 

OVERHAUL <F4A2> -Drive Shaft Oil Seal 



DRIVE SHAFT OIL SEAL 

DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

1. Converter housing 

2. Transaxle case 
M<4 3. Oil seal 




REASSEMBLY SERVICE POINT 
M<4 OIL SEAL INSTALLATION 
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TRANSFER SHAFT 

DISASSEMBLY AND REASSEMBLY 





ZTFA0656 



Disassembly steps 

1. Bearing 
2. Transfer shaft 








MD998812 






MD99881 4 






— -MD998819 




BTFA0507 



DISASSEMBLY SERVICE POINT 
<4A^» BEARING REMOVAL 



REASSEMBLY SERVICE POINT 
►A<* BEARING INSTALLATION 
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AUTOMATIC TRANSAXLE 

OVERHAUL <F4A2> -Transfer Driven Gear 
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TRANSFER DRIVEN GEAR 

DISASSEMBLY AND REASSEMBLY 



23300520039 




2 



ZTFA0657 



Disassembly steps 

^►►A^ 1- Bearing 

2. Transfer driven gear 




DISASSEMBLY SERVICE POINT 
^A^ BEARING REMOVAL 







1^-MD998812 


MD998824-^. 
















BTFA0509 



REASSEMBLY SERVICE POINT 
►A^ BEARING INSTALLATION 
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VALVE BODY 

DISASSEMBLY AND REASSEMBLY 



23300550052 



Viewed from A 



5 Nm 

4 ft.lbs — 




Lubricate all internal 
parts with automatic 
transmissiomffUuisI 
during reassembly. 



ATFAI738 



►E<« 
►E^ 



Disassembly steps 

1. Manual valve 

2. Pressure control solenoid valve 

3. Shift control solenoid valve "A" 

4. Shift control solenoid valve "B" 

5. Torque converter clutch solenoid 
6J?ipe 

7. Valve stopper 

8. N-D control sleeve 

9. N-D control valve 

10. Lower valve body sub assembly 

11. Lower separating plate 

12. Nut 



13. Jet , 
►C«^14.- Relief spring 
►C^ 15. Steel- ball 
►C^ 16. Oil filter. 

17. Upper valve body sub assembly 
M<4 18. Steel ball 
►A<« 19. Teflon baH 
►A^ 20. N/D plate • • * 

21. Block 

22. Upper separating plate 

23. Dowel bushing 

24. Intermediate plate 
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ZTFA0518 



25. Front end cover 

26. Pressure control spring 

27. Pressure control valve 

28. Torque converter control spring 

29. Torque converter control valve 

30. Adjusting screw 

31. Regulator spring 

32. Regulator valve 

33. Shift control spriig A 
M-4 34. Stopper plate 

35. Shift control plug 

36. Rear clutch exhaust valve A 



37. Rear clutch exhaust valve B 

38. Rear clutch exhaust spring 

39. 2-3/4-3 shift spring. 

40. 2-3/4-3 shift valve 

41. Rear end "cover 

42. Shift control plug B 

43. Stopper plate ' 

44. Shift control valve' 

45. 1-2 shift sprihg 

46. 1-2 shift valve 

47. Upper valve body 
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* Lubricate all internal 
parts with automatic 
j transmission fjuid 




2lfA054J 



48. Pin 

49. Stopper 

50. End clutch plug 

51. End clutch spring 

52. End clutch valve 

53. End cover 

54. Torque converter clutch control sleeve 

55. Torque converter clutch control valve 



56. Torque converter clutch control spring 

57. N-R control valve 

58. N-R control spring 1 

59. Adjusting screw 

60. Reducing spnhg i" 

61. Reducing valve 

62. Lower valve body 
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Teflon 




ZTFA0816 




REASSEMBLY SERVICE POINTS 

►A^ STOPPER PLATE / N-D PLATE / TEFLON BALL / 
STEEL BALL LOCATION 



►B^ UPPER VALVE BODY SUB ASSEMBLY 
INSTALLATION 

Mount the special tools, and secure the upper separating 
plate and intermediate plate with the eight mounting bolts. 
Then, demount the special tools. 



►C^OIL FILTER / STEEL BALL / RELIEF SPRING 
LOCATI DN 



MD998266 




Z1 750334 




►D^ LOWER VALVE BODY SUB ASSEMBLY 
INSTALLATION 

(1) Mount the special tools on the intermediate plate. 



(2) Install the separating plate. 
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Z1 750304 




PCSV 



SCSV-B SCSV-A TCC solenoid YTFA0280 



(3) Secure the lower valve body with the bolts. Then, I#ft6v# 
the special tools. 



►E^ SOLENOID VALVE ASSEMBLY INSTALLATION 

Install each solenoid valve in the position shown in the figure. 



Solenoid valve 


Wiring color 


Shift control solenoid valve "A" 
(SCSV-A) 


Orange 


Shift control solenoid valve "B" 
(SCSV-B) 


Yellow 


Torque converter clutch sole- 
noid (TCC solenoid) 


Red/Black 


Pressure control solenoid 
valve (PCSV) 


Blue 



TSB Revision 



23B-78 



NOTES 



AUTOMATIC 

TRANSAXI— F 
OVERHAUL 
<F4A33, W4A33> . 

CONTENTS 2wkw 



ANNULUS GEAR AND TRANSFER DRIVE 
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GENERAL INFORMATION 




Precautions to be taken when disassembling and reassembling the transaxle 

• Because the automatic transaxle is composed of component parts of ant especially high degree of 
precision, these parts should be very carefully handled during disassembly and assembly so as not 
to scar or scratch them. t p 

• A rubber mat should be placed on the workbench, and it should always be kept clean. 

• During disassembly, cloth gloves or shop towels, should not be used. If such items must be used, 
either use articles made of nylon, or use paper towels. 

• All disassembled parts must be thoroughly cleaned. 

Metal parts may be cleaned with ordinary detergents, but must be thoroughly air dried. 

• Clean the clutch disc, resin thrust plate and rubber parts by using ATF (automatic transmission fluid), 
being very careful that dust, dirt, etc. do not adhere to them. 

• Do not reuse gaskets, oil seals, or, rubber parts. 

Replace such parts with new ones at every reassembly. The O-ring otthe oil' level gauge need not 
be replaced. 

• Do not use grease other than petrolatum jelly. 

• Apply ATF to friction components, rotating parts, and sliding parts before installation. 

• A new clutch disc should be immersed in ATF for at least two hours before installation. 

• Do not apply sealer or adhesive to gaskets. 

• When a bushing must be replaced, replace the assembly in which it is incorporated: , \.^" 

• If the transaxle main unit is damaged, also disassemble and clean the 'cooler system. 



:).:- 
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SECTIONAL VIEW - F4A33 



Torque converter 
clutch 



Kick- 
doWn 

Oil pump brake 



Low-reverse Transfer 
brake idler gear 




Transfer 
drive gear 



{ End clutch 



transfer shaft 



ATFA173© 
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AUTOMATIC TRANSAXLE 

overhaul <F4A33,W4A33>- General Information 



SECTIONAL VIEW - W4A33 
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1. Torque converter 

2. Front clutch 

3. Rear clutch 

4. Low-reverse brake 

5. End clutch 

6. Kickdown servo 

7. Transaxle control module 

8. Torque converter clutch control valve 

9. Torque converter clutch solenoid 

10. Rear clutch exhaust valve 

11. 2-3/4-3 shift valve 

12. Reducing valve 

13. Shift control solenoid valve "A" 

14. 1-2 shift valve 
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15. End clutch valve 

16. Torque converter control valve 

17. Shift control solenoid valve "B" 

18. Shift control valve 

19. N-D control valve 

20. Regulator valve 

21. Manual valve 

22. Pressure control valve 

23. Oil pump 

24. Oil filter 

25. Oil pan 

26. Line relief valve 

27. N-R control valve 

28. Pressure control solenoid valve 
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SPECIFICATIONS 



TRANSAXLE MODEL TABLE 



Transaxle model 


Gear ratio type 


Speedometer 
gear ratio 


Final gear ratio 


Vehicle model 


Engine model 


F4A33-1-UPQ 


A 


29/36 


4.376 


D32A 


4G63-DOHC T/C 


W4A33-1-FNQ 


A 


28/36 


4.361 


D33A 


4G63-DOHC T/C 



GEAR RATIO TABLE 





1st 


2nd 


3rd 


4th 


Reverse 


A 


2.551 


1.488 


1 .000 


0.685 


2t76 
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SERVICE SPECIFICATIONS 




Itom Q 


anudru ValUt? - r >\4 fbrt&s 


Transfer driven gear preload (Center differential case preload) mm (in.) 


0.075^ 0.135 (.00298-. 00536) 


Low-reverse brake end play mm (in.) 


4 /\ 4 A / 'Ann A jj —T\ 

1.0-1.2 (.039-^047) _ 


Input shaft end play mm (in.) 


0.3-1.0 (.01 2-j. 039) 


•Differential case preload — F4A33 mm (in.) 


a /-\— r f— a 4 /-v /— / Annnn AAI?AA\ 

0.075-0.135 (.00298-. 00536)? 


Front differential case end play — W4A33 mm (in.) 


0.045-0. 165 (.00179— .00655) 


uiTTsrsniiai ySai ana pinion DaCmasn mm 


A AOC A A CA / AAAQG AAftAfiV ' " 

" • -■ "* «• • ■* ; 


um pump siae Clearance mm ^in.j 


A AO A AC AA1 0 AAOrtl 

U.Uo— U.UO J.UUlfi— iOU^Uf - | 


uuipui nange ueanng enu piay mm (\u.) 




Front clutch end play mm (in.) 


0,0—1 : P(y0«— ,.039) -ofv 


Rear clutch end play mm (in.) 


^ A -4 A / AAA A J TV i * 

1 .0-1 .2 (.039- .047) 


End clutch end play mm (in.) 


0.60-0.85 (.0236-.0335) 


Transfer drive gear end play mm (in.) 


0-0.09(07.0035) j-,. 


Front output shaft preload - W4A33 mm (in.) 


A APP a J J r / AAA4 A AA 4 

0.055-0.115;(.00218-.00^7) " 


oenier uiiierennai siue gear enu piay — w*fMoo mm \\\\.) 


U.Ul — U.Ua \'.tlUU4— .UU IcJ ' 


Bevel gear set backlash -W4A33 mm (in.) 


0.08-0. 13 (.0031 - .0051) .:. ,J L 


Driven bevel gear turning drive torque - W4A33 Nm (ft.lbs.) 


1.0- 1.7 (,72- 1.23) 


Drive bevel gear shaft turning drive torque -W4A33 Nm (ft.lbs.) 


1.7-2.5 (1.23-1.81) 



VALVE BODY SPRING IDENTIFICATION CHART 



Part name 


Wire diameter 


Outside diameter 


Length 


No. of turns 


Regular valve spring 


1.4 (.055) 


15 (.59) 


52 (2.05) 


11.5 


1-2 shift valve spring 


0.6 (.024) 


7.6(.299) 


26;6 (1.047) 


13-5 CH 


Pressure control valve spring 


0.45 (.0177) 


7.6 (.299) - 


21.3 (.839) 


8.5 


Rear clutch exhaust valve spring 


0.7 (.028) 


6.8 (.268) 


27.4 (1.079) 


12.5 


End clutch valve spring 


0.6 ( 024) 


6.6 (.260) 


24.4 (.961) 


15.5 ' 


2-3 shift valve spring 


0.8 (.031) 


7.0 (.276) 


27.5 (1.083) 


15.5 , r^f 


N-R control valve spring 


0.7 (.028) 


9.2 (.362) 


32.1 (1.264) 


8.5 .;-£0.; 


Reducing valve spring 


1.2 (.047) 


8.9 (.350) 


29.5(1.161) 


12.5 ^ ^ 


Line relief spring 


1.0 (.039) 


7.0 (.276) 


17.3 (.681) 


10 


Torque converter valve spring 


1.3 (.051) 


9.0 (.354) 


22.6 (.890) ,'. 


9.5 Z , 


Shift control valve spring 


0.5 (.020) 


5.7 (.224) 


26.8 (1.055) 


22 


Torque converter clutch control valve spring 


0.7 (.028) 


6.2 (.244) 


14.2 (.559) 


9.5 < ..; :o,: m.\ 



Hi c 
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PRESSURE PLATES, SNAP RINGS AND SPACERS FOR ADJUST ^EnY 



Pressure plate (For adjustment of low-reverse brake end play) 



Thickness 

' mm fin \ 

mm (ir\.) 


Identification 
symbol 


Part No. 


Thickness 
'mm (in.) 


Identification; ' ' : 1 
symbol 


Part No. f: : 

")>. i ..! 


5.9 (.232) 

6.0 (.236) 

8.1 (.240) 

8.2 (.244) 
'8.3 (.248) 
8.4 (.252) 


A 
0 

1 

2 
3 
4 


MD731 738 
MD731737 
MD731 738 
MD731 739 
MD731740 
MD731 588 


8.5 (.256)". 
8.8 (.260) 

8.7 (.264) 

8.8 (.268) 1 

6.9 (.272) , 


5 " . 
8 , M 
7 ' ' ' f 

■* : " ' t 

9 r,*.: - •■ i 


3731742 ;r 
^D7^i743- ,hw 
HWSf*» > ' 
MD731745 * " 

-> awt !!0 



Snap ring (For adjustment of front clutch and rear clutch end play) . L reaVciulfcft only" 



Thickness 


Identification 


Part No. 


Thickness 


... Identification 


Part No." 


mm (in.) 


symbol 




mm (in.) 


symbol oii '■■ 


.i, . v.-i ■ n--. ■■■■ r ■'• '-I 


1.3* (.051) 


None 


MD731747 


1.9 (.075) 


None { ■■• mm 


MD731753 :.«=< 


1.4* (.055) 


Blue 


MD731748 


2.0 (.079) 


Blue 


MD731754 , 


1.5 (.059) 


Brown 


MD731749 


2.1 (.083) 


Brown. — - 


M6731755 . 


1.6 (.063) 


None 


MD731750 


2.2 (.087) 


Norte' 4 ~ 


MD731756 <KJ 


1 .7 (.067) 


Blue 


MD731751 


2.3(091) 


Blue •; 6 ( '■ ' 


1 'IW0731757 * 


1.8 (.071) 


Brown 


MD731752 


2.4 (.094) 


Brown, , 


TjMD731758 ' 


Snap ring (For adjustment of end clutch end play) 






-.p^, v.-.w^e- mi. 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. 


mm (in.) 


symbol 




mm (in.) ; s 






1.05 (.0413) 


White 


MD715800 


1 .80 (.0709) 


Green 


MD715803 


1.30 (.0512) 


Yellow 


MO715801 


2.05 (.0807) 


Pink 


MD720849. 


1.55 (.0610) 


None 


MD715802 




r * yr. r =8 j ft' M * 


Spacer (For adjustment of transfer driven gear preload) . 






Thickness 


Identification 


Part No. 


Thickness 


Identification ■■>'■■ J 


Part No. ' ^ ' 


mm (in.) 


symbol 




mm (in.) 


symbol M ... i £ ..,| 




0.62 (.0244) 


82 


MD737444 


0.96 (.0386) 


98 MD72881G 


0.65 (.0256) 


65 


MD737445 


1 .01 (.0398) 


-01 


MD7288n , : 


0.68 (.0268) 


88 


MD737446 . 


1.04 (.0409) 


04 


MD728812 - 


0.71 (.0280) 


71 


MD737447 


1.07 (.0421) 


07 ™ 


MD72881'3 ^ 


0.74 (.0291) 


74 


MD728802 


1 .10 (.0433) 


10 • ; 


MD7288M » 


0.77 (.0303) 


77 


MD728803 , 


1 .13 (.0445)" 


13 


MD72881&! 


0.80 (.0315) 


80 


MD728804 


1.16 (.0457) 




D728816 


0.83 (.0327) 


83 


MD728805 


1.19 (.0469) 


19 


l wnirfSdi7 -,- 


0.86 (.0339) 


88 


MD728806 


1.22 (.0480) 


2 2 


M(57Mi8 - v 


0.89 (.0350) 


89 


MD728807 


1.25 (.0492) 25 


t r- •« f nr:.v " 


1 MD728819 f ?;lr 


0.92 (.0362) 


92 


MD728808 


1.28 (.0504) 


28 


MD728820 


0.95 (.0374) 


95 


MD728809 


1.31 (.0516) 


31 


MD728821 


Snap ring (For adjustment of output flange bearing end play) 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. 


mm (in.) 


symbol 




mm (in.) 


symbol 




1.76 (.0693) 


Brown 


MD733314 


2.00 (.0787) 


None 


MD721016 


1.82 (.0717) 


None 


MD722538 


2.06 (.0811) 


Blue 


MD721017 


1.88 (.0740) 


Blue 


MD721014 


2. 12 (.0835) 


Brown 


MD722539 


1 .94 (.0764) 


Brown 


MD721015 


2.1 8 (.0858) 


None 


MD73331 5 
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Spacer - F4A33 (For adjustment of differential case preload) 


Thickness 


laemmcaxion 


ran No. 


Thickness 


Identification 


PanMo.No; 


mm (in.) 


symbol 




mm (in.) 


symbol 




0.71 (.0280) 


71 


MD754475 


1.07 (.0421) 


07 


MD72094S 


0.74 (.0291) 


74 


MD727660 


1.10 (.0433) 


J 


1^10710454' ! 


0.77 (.0303) 


77 


MD754476 


1 .13 (.0445) 


D 


MD700270 


0.80 (.0315) 


80 


MD727661 


1.16 (.0457) 


K 


MD710455 


0.83 (.0327) 


83 


MD720937 


1 .19 (.0469) 


L 


MD710456 ,? 


0.86 (.0339) 


88 


MD720938 


1 .22 (.0480) 


G 


MD70027t 


0.89 (.0350) 


89 


MD720939 


1.25 (.0492) 


M 


MD71 0457 . 


0.92 (.0362) 


92 


MD720940 


1.28 (.0504) 


N 


MD710458 


0.95 (.0374) 


95 


MD720941 


1.31 (.0516) 


E 


MD706574 


0.98 (.0386) 


98 


MD720942 


1.34 (.0528) 


0 


MD710459 


1.01 (.0398) 


01 


MD720943 


1 .37 (.0539) 


P 


MD710460 ~ 


1.04 (.0409) 


04 


MD720944 






'ri r?!.i 


6* T f 

Spacer - W4A33 (For adjustment of differential case end play) 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. > 


mm (in.) 


symbol 




mm (in.) 


symbol 




1 .01 (.0398) 


01 


MD720943 


1 .19 (.0469) 


L 


MD710456 


1 .10 (.0433) 


J 


MD71 0454 


1 .28 (.0504) f 




MD7104S8 


Spacer (For adjustment of differential gear and pinion backlash) ' ;v n > c 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. 


mm (in.) 


symbol 




mm (in;) 


symbol " 




0.75-0.82 




MD722986 


1.01-1.08 ' 


— .'* » 


MD722982 . 


(.0295-. 0323) 




(.0398-. 0425) 






0.83-0.92 




MD722985 


1.09-1 .16 




MD722983, 


(.0327-. 0362) 






(.0429-. 0457) , , 






0.93-1 .00 




MD722984 




' i' )-- r.>. : 


(.0366-.0394) 










^ ..V ! 


if. ■'.} 'i i 

Spacer -W4A33 (For adjustment of center differential front side gear end play) * 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. c. 


mm (in.) 


symbol 




mm (in.) 


symbol 




0.53-0.60 


41 


MD727941 


1.01-1.08 


30 


M D72793Q ; a 


(.0209-.0236) 






(.0398- .0425) 






0.69-0.76 I 


4 


MD727934 


1.17-1.24 2 


3 


MD727928 


(.0272-. 0299) 






(.0461 -.0498) 






0.85-0.92 


32 


MD727932 








(.0335-. 0362) 










■ ; ■ ■ 



Spacer -W4A33 (For adjustment of center differential rear side gear end play) 



Thickness 
mm (in.) 


Identification 
symbol 


Part No. 


Thickness Icte 
mm (in.) 


mtification Part h 

symbol 


I o . 5 * ! " ' 


0.59-0.66 
(.0232-. 0260) 
0.75-0.82 4 
(.0295-. 0323) 

0.93-1.00 
(.0366-.0394) 


73 
8 
81 


MD724973 
MD724946 
MD720681 


1.09-1.16 
(.0429-.0457) 
1.25- 1.32 
(.0492-.0520) 


43 

72 


MD724943 
MD724972 
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Spacer - W4A33 (For adjustment of drive bevel gear mount) 



i nicKness 


lueniiTicauon 


Dort Mr* 

rail NO. 


ThicknGSS 


loenTiTicaTion 


ran ino. 


mm (in.) 


qvmbol 




mm (in \ 

1 1 1 1 1 1 Mil.) 


o y 1 1 iwui 




1 34 ( 0528) 


34 


MD723600 


1 52 ( 05981 


52 


■VI uJ I C-\JU\JU 


1 .37 (.0539) 


37 


MD723601 


1.55 (.0610) 


55 


MD723607 ' 


1.40 (.0551) 


40 


MD723602 


1 .58 (.0622) 


58 


MD723608 


1 .43 (.0563) 


43 


MD723603 


1.61 (.0634) 


61 


MD723609 


1.46 (.0575) 


46 


MD723604 


1.64 (.0646) 


R4 


MD726170 

IVI ■_/ / Cm\J 1 1 U 


1 .49 (.0587) 


49 


MD723605 


1.67 (.0657) 


67 


MD726171 •' 


Spacer - W4A33 (For adjustment of drive bevel gear train preload) 






Thickness 


Identification 


Part No. 


Thickness 


Identification 


ran ino. 


mm (jn.) 


symbol 




mm (in.) 


cum ho I 
oy 1 1 i 




1.28 (.0504) 


B28 


MD7261 67 


1.58 (.0622), 


DCQ 

DOO 




1.31 (.0516) 


B31 


MD7261 68 


1.61 (.0634) 


DDI 




1 .34 (.0528) 


B34 


MD7261 69 


1.64 (.0646) 


DC A 


MrY70vl"aQC 

lylU/£4ooo 


1 .37 (.0539) 


B37 


MD724326 


1.67 (.0657) 


OCT 

B67 


lyjD7243do . 


1.40 (.0551) 


B40 


MD724327 


1.70 (.0669) 


D/U 


h A YY70AW7 


1 .43 (.0563) 


B43 


MD724328 


1.73 (.0681) 


B73 


MD724338 


1 .46 (.0575) 


B46 


MD724329 


1.76 (.0693) 






1 .49 (.0587) 


B49 


MD724330 


1.79 (.0705) 


R.7Q 
Of a 


k H rYlOA/ZAh 


1 .52 (.0598) 


B52 


MD724331 


1.82 (.0717) 


□DO 


NlUf z.'iOH I 


1.55 (.0610) 


355 


MD724332 


1 .85 (.0728) 


DOO 


IVI U I C *tO*t£ 


Spacer - W4A33 (For adjustment of driven bevel gear train preload) 






Thickness 


Identification 


Part No. 


Thickness 


— : 1 

Identification 


— ; r 

Part No. " 


mm (in.) 


symbol 




mm (in.) 


symuoi 




1.19 (.0469) 


19 


MD7261 72 


1.58 (.0622) 


58 


MD722093 


1.22 (.0480) 


22 


MD722081 


1.61 (.0634) 


61 


MD722094 


1 .25 (.0492) 


25 


MD722082 


1.64 (.0646) 


64 


MD722095 


1 .28 (.0504) 


28 


MD722083 


1.67 (.0657) 


67 


MD722096 


1.31 (.0516) 


31 


MD722084 


1.70 (.0669) 


70 


MD722097 


1.34 (.0528) 


34 


MD722085 


1.73 (.0681) 


73 


MD722098 


1 .37 (.0539) 


37 


MD722086 


1.76 (.0693) 


76 


MD7220S9 


1.40 (.0551) 


40 


MD722087 


1.79 (.0705) 


79 




1 .43 (.0563) 


43 


MD722088 


1.82 (.0717) 


82 ,; 


MD722101 


1.46 (.0575) 


46 


MD722089 


1.85 (.0728) 


85 


MD722102 


1.49 (.0587) 


49 


MD722090 


1.88 (.0740) 


88 


MD722103 


1.53 (.0610) 


53 


MD722092 


1.9* (.0764) 


9ft 


MD722105 


Spacer -W4A33 (For adjustment of driven bevel gear mount) 


Thickness 


Identification 


Part No. 


Thickness 


Identification 


Part No. : 


mm (in.) 


symbol 




mm (in.) 


symbol , 




0.13 (.0051) 


13 


MD720353 


0.34 (.0134) 


34 


MD72036q 


0.16 (.0063) 


16 


MD720354 


0.37 (.0146) 


37 


MD720361 • 


0.19 (.0075) 


19 


MD720355 


0.40 (.0517) 


40 


MD720362 


0.22 (.0087) 


22 


MD720356 


0.43 (.0169) 


43 


MD720363 


0.25 (.0098) 


25 


MD720357 


0.46 (.0181) 


46 


MD720364 


0.28 (.0110) 


28 


MD720358 


0.49 (.0193) 


49 


MD720365 " y 


0.31 (.01221 


31 


MD720359 


0.52 (.0205) 


52 


MD720366 
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Spacer - W4A33 (For adjustment of front output bearing preload) 



1 1 Ml>r\l 1 coo 


IHontifir*oti/~\n 
lUtMUl MOdUUM 


rail NO. 


i nicKnsss 


laeniincaiion 


ran NCV <■■■ 


mm (in.) 


symbol 




mm (in.) 


cumbol 






lfi 

1 u 


IVIL/ / OUv7C^7 


■\ AQ ( n c HV7\ 

i .4y ^.uoo/ ) 




IVIU/ IDOtH ,, . 




1Q 


ML// OO/O I 


i .od ^.uoyoj 


uc 


Mn7iaeoe 


1 99 1 04RCN 


99 


ML// ooyo 1 


1 .00 l.UO 1 \j) 


0 0 




1 .do {.yJtMc.) 


9£ 

do 


MU/tDl Do 


1 .00 (VOtid.) 


cn 

00 


lkJir\7H OC17 

MU71 8527 


1 .do (.UOUt) 


do 


MR"7i QC1 7 
MU/ lOOl / 


1.61 (.06o4) 


C-i 

01 


MD718528 


1.31 (.0516) 


31 


MD715818 


1 64 f 0646) 


64 


MD718529 


1.34 (.0528) 


34 


MD718519 


1 .67 (.0657) 


67 


MD718530 -, 


1 .37 (.0539) 


37 


MD71 8520 


1 .70 (.0669) 


70 


MD71 853; 


1.40 (.0551) 


40 


MD71 8521 


1.73 (.0681) 


73 


MD7219S9 '" 


1 .43 (.0563) 


43 


MD718522 


1.76 (.0693) 


76 


MD721960 


1 .46 (.0575) 


46 


MD718523 









TORQUE SPECIFICATIONS 
TRANSAXLE 



I tome 
1 lei 1 lo 


Nm 


ll.luo. 


Air avhoi ict nh in 
, Mil cAI IdUol UlUy 


oo 




L/oiciii (J id to iiiuufiiMiy uuii 


I 1 


O 


L/lliereilMal CUver UUII 


11 


O 

o 


uurereniiai onve year uuii 


■fin 
1 oo 


QO 


u nie re rm ai rront ueanny cap uoix 


7n ' 

(U 


: r! -. • ■ .. ■ 

R1 


L/ii/ereniiai rear ueanny retainer uuii 


oc 
•3D 




emu ciuicn cover uou 


11 


Q 
O 


lUiei ycal OUvcl UUII 


11 
I I 


a 

o 


IHIor chaff \r\f*\f hr\lt 
IUIgi blldlL lUuft UUIL 


QQ 
OO 


,;, ., ■ s J 


r d.1 rv 1 IcULI d.1 UUblllUI 1 oWllL.1 1 \\ INr oWllL.1 1 ) UUII 


1 1 
I I 


Q 
0 


Kif*krin.wn Qprvn Inpk ni it 

IMviVUvVVI I OCI VU HJL<r\ 1 IUL 


9Q 


?1 
^ 1 


Manual control lever nut 


19 


14 


Manual control shaft set screw 


9 


7 


Oil drain bolt 


33 


24 


Oil filter bolt 


6 


5 


Oil dipstick guide bolt 


24 


18 


Oil pan bolt 


11 


8 


Oil presabreck plug 


5 


4 


Oil paisi^tembly mounting bolt 


21 


16 


Oil pump bolt 


11 


8 


Output bearing retainer bolt 


24 


18 


Output flange bearing retainer bolt 


20 


15 


Parking rod support bolt 


24 


18 


Pulse generator bolt 


11 


8 


Roll stopper bracket bolt 


49 


35 


Shift control cable bracket bolt 


24 


18 


Speedometer gear locking plate bolt 


5 


4 


Transaxle mount bracket bolt 


70 


51 


Valve body assembly mounting bolt 


11 


8 
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ItGms 


Nm ftlbsr *" 1 


ValvG body bolt 


5 


4 


Center bearing retainer stopper bolt -W4A33 


5 


'4 


Center differential drive gear bolt -W4A33 


75 


54 


Front bearing retainer bolt -W4A33 


49 


35 


TRANSFER -W4A33 : f 


Items 


Nm 


ft.lbs. 


Cover mounting bolt 


5 


4:: 


Driven bevel gear lock nut 


5 0 


108 


Extension housing mounting bolt 


19 


1 ' 4 .'■ ' ' 


Oil drain plug 


33 


24 


Oil filler plug 


33 . , , . 
1=— '■ — ' 


Z * > ■ ■ < A 


Transfer case adapter mounting bolt 


39 


28 . - u. 4 . . 


Transfer cover mounting bolt 


39 


28 



SEALANTS AND ADHESIVES 
<W4A33> 



Items 


Specified sealants and adhesives 


Transfer extension housing - Transfer adapter 


MITSUBISHI Genuine Part No. MD997740 or equivalent 


Front bearing retainer bolts 


3M Stud Locking Part No. 4T70 or equivalent 


Center differential flange bolts 


3M Stud Locking Part No. 4170 or equivalent 


Air breather 


3M ATD Part No. 8001 or equivalent- . ^ , 



J) 

111 
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SPECIAL TOOLS ^'> r ^^P- 2*0^ 



.'i;'>fci 



Tool 


Tool number and 
name 


Supeirsession^^V; 


Application-. ; 1 \ 




MB990934 
Installer adapter 


MB990934-01 


Installation of Bearing out race . y c^\ 1 
Sfi'^S^C A 1 


\* \ 






MB990936 
Installer adapter 


MB990936-01 


■J 




MB990938 
Installer bar 


MB990938-01 






MB991144 
Side gear 
holding tool 


;MB991144 

>i(,;: ■:- , m 


Measurement of transfer drive and driven 
bevel gears drive torque <W4A^Sb ** 




MD998200 
Oil seal installer 


MD998200-01 


Installation of£*ear output Shaft and transfer 
case oil seal <W4A33> ' 

; _ 




MD998266 
Guide pin 


MD998266-01 


Alignment of intermediate it&te ^nd%ilve 
bodies ... » 1 






MD998303 
Valve spring 
compressor 


MD998341-01 


Installation and mmovat^ kickdown ieryl 

■ '■■<''' • — •■ ■ L ' 




MD998316 
Dial gauge 
support 


MIT209038 


Measurement of input shaft end play 

:■*,•-■:•■:.}£ ri^r^w j / ' , -x 




MD998333 
Removers 


MD998333-01 


Removal and installation of oil pump assem- 1 
bly, center differential 
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Tool 


Tool number and 
name 


Supersession 


Application 




) 


MD998334 
Oil niimn nil 

seal installer 


MD998334-01 


Installation of .pjfpump oil seal 

,f * ""■■-(.. . 
; "-.„ , '.'.,-„'. —i 






MD998335 

Oil niimn hanr! 


MD998335-01 


Alignment of oil pump housing and reaction 
shaft support 

r r .... .... - .. 






MD998336 

Guide nin 


MD998336-01 






MD998337 

op ling CUITI" 

pressor 


MD998337-01 


Disassembly of front clutch and rear clutch 






MD998338 
op ring cunj" 

pressor 


MD998338-01 


Disassembly and reassembly of rear clutch 




MD998348 

Raarinn miliar 


MD998348-01 


Removal of bearing 




MD998801 

Dao t inn 

Dealing 
remover 


MD998348-01 


. _i 




MD998800 

(~\\\ cqgI i n cto 1 lo r 
KJW bcdl IllbldMcl 




Installation of drive shaft oil seal 


Q 


MD998806 
Wrench adapter 


MD998806-01 


Measurement of transfer driven bevel gear 
drive toraue <W4A33> 
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Tool 


Toolnumberand 
name 


Supersession 


Application r> 


<§) 


MD998812 
In^tallpr cao 

if ioicuiwi wctiy 


General service 
tool 


Use with installer and adapter 




MD998813 
lnstaller-100 


General service 
tool 


Use with installer cap and adapter 




MD998814 

II lOlCMId C\J\J 


MIT304180 






MD998819 
Installer adapter 
(40) 


MD998819 


Installation of each bearing 




MD998822 
Installer adapter 
(46) 


MD998822-01 






MD998825 
(52) 


General service 
tool 






MD998827 

inSIallei aClapici 

(56) 


General service 
tool 


- ' ■■■■ "? / -'■ r 




MD998829 
insianer aaapier 
(60) 


MD998829-01 






MD998830 
Installer adapter 
(66) 


MD998830-01 
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Tool 


Tool number and 
name 


Supersession 


Application 




MD998834 

Snprial <;nannpr 




Removal and installation of transfer driven 
bevel gear lock nut (50) <W4A33> 

■z 




MD998904 

Bolt 


MD998904-01 


Pull-out idler shaft 

/" :\ 
\ ,. . " 




MD998905 

Ha nrllp 

i i di i u i c 


MD998905-01 


Removaland 'installation of center support 




MD998907 
Spring com- 
pressor 


MD998907-01 


Disassembly and reassembly of front clutch 
and rear clutch 




MD998915 

\A/rorv*h aHsntor 
VVlGlllsll dUctpLci 


MD998916-01 
Mr>QQRQ1fi-1-m 


Adjustment of kickdown servo 

■ • 




MD998916 

\J*Jvr\Cl VV I CI Ivl I 


MD99891 6-2-01 
MD99891 6-3-01 




<? 










MD998917 

Bearing 

remover 


MD998917-01 


Disassembly and reassembly of transfer 
driven gear, bearing 




MD998918 
Kickdown servo 
wrench 


MD998918 


Adjustment of kickdown servo . 




MD998919 
Snap ring 
installer 


MD998919 


Reassembly of end clutch 
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mom 



TRANSAXLE <F4A33> 



23300100110 



DISASSEMBLY AND REASSEMBLY 



11 f2!3 



Lubricate all internal 
parts with automatic 
transmission fluid 

during reassembly. 



21 Nm 
16 ft.lbs. 




1 . Torque converter 

2. Oil pump assembly 

3. Gasket 

4. Thrust washer #1 

5. Front clutch assembly 

6. Thrust race #3 

7. Thrust bearing #4 

8. Thrust washer #2 

9. Rear clutch assembly 

10. Thrust bearing #5 

1 1 . Rear clutch hub 

12. Thrust bearing #7 

13. Thrust race #6 

14. Kickdown band 

15. Kickdown drum 



TFA1262 



16. Snap ring 

17. Center support 

18. Wave spring 

19. Return spring 

20. Pressure plate 

21 . Brake disc 

22. Brake plate 

23. Reaction 'plate 

24. Reverse sun gear 

25. Thrust bearing #8 •> 

26. Thrust race #9 . ; 

27. Forward sun gear 

28. Planetary .carrier assembly 

29. Thrust bearing #10 

30. Output flange 
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ff Mm .;*» ., • 'j'*' 
8 ft.lbs. 




ATFA1734 



31. Oil dipstick 

32. Oil filler tube 

33. Snap ring 

34. Kickdown servo switch 

35. Snap ring 

36. Kickdown servo piston 

37. Spring 

38. Anchor rod 

39. Detent plate 

40. Manual control shaft 
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41. Parking roller support 

42. Oil pan 

43. Gasket 

44. Oil temperature; sensor 

45. Oil screen ' ; , 

46. Valve body assembly 

47. Manual control (ever ' 

46. Park/neutral position switch 

( P N P switch) 
49. End clutch 'shaft 
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50. Bearing, retainer 

51 . Thrust bearing #11 

52. End clutch hub 

53. Thrust washer 

54. End clutch assembly 

55. O-ring 

56. End clutch cover 

57. Pulse generator 

58. Lock bolt 

59. Idler shaft 

60. Idler gear 

61. Spacer 



62. Gasket s , 

63. Idler gear cover - * 

64. Differential bearing- rStatner 

65. Outer 'race p 

66. Diff erentMk front bearing cap 

67 . Differential assembly ' ; 
: 68f Gasket - ! 

69. differential cover ,i.i,^r 
7 0 . Oater bearing retainer 
71. Tra-?f" 



72. 



He case 



MD998316 




DISASSEMBLY 

(1) Clean away any sand, mud, etc. adhered around the' 
transaxle. ■■■■ ■ , 

(2) Place the transaxle assembly on the workbench with the 
oil pan down. " - -7 * .' 

(3) Remove the torque converter; "\ " ' , 4 " Jy 

(4) Use the special tool to mount the dial gauge on the trans- 
axle case and measure 'the. end play of the , input shaft. 



(5) Remove the pulse generator "A" and "B". 



4. * 



(6) Remove the manual control lever, 'then remove the park/ 
neutral position switch (PNP switch). 
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(8) Remove the oil filter from the valve body. 



(9) Remove the 10 valve body mounting bolts. 

(10) Remove the oil temperature sensor holder and remove, 
the oil temperature sensor harness from the clamp, " ; 



(11) Press the finger of the solenoid valve harness grommet,, 
push the grommet into the case and remove the valve 
body assembly. 

(12) Pull out the oil temperature sensor. 



(13)Remove the parking roller support. 



(14) Remove the set screw of the manual control shaft and' 
remove the manual control shaft 

(15) Remove the detent plate. 
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(16) Remove the differential cover and gasket. 

(17) Remove the differential front bearing Cap. 



(18)Remove the differential bearing retainer, spacer and outer' 

race. '' '< , " *•,<•„• 4 



(19)Remove the differential assembly. 



(20)Take out the end clutch' cover installation bolts, then re- 
move the cover holder and end clutch cover. 1 



(21)Remove the end clutch assembly. 
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(22)Remove the thrust plate. 





(23) Remove the end clutch hub. 

(24) Remove thrust bearing #11. 

NOTE 

It may be stuck to the and clutch hub. 



(25)Pull out the end clutch shaft. 



(26)Remove the idler gear cover mounting bolts, then' remove 
the idler gear cover and gasket. 



i • >'"" : "' 



■f i 



(27)Disengage the bolt stopper and remove the bolt. 
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f r ZTFA0126 




Thrust washer #1 



Thrust race #3 




ZTFA0130 



(28)Using the special tool, pull out the. idlfer shaft and then 
remove the idler gear and bearing., inner race. 



(29)Remove the spacer. 



(30)Remove the oil pump installation bolts. 



(31)Use the special tool to remove the oil pumo.' 



'a, 



(32)Remove thrust washer #1 and thrust race #3. 



i A 1 
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Thrust bearing #5 




(33)Hold the input shaft and remove the front clutph assembly 
and rear clutch assembly together. ' 



(34)Remove thrust bearing #5. 



(35)Remove the clutch hub. 
NOTE 

The thrust race may be stuck to the clutch 'hub. 



(36)Remove thrust bearing #7. 



(37)Remove the kickdown drum. 
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ZTFA0808 




' ZTFA0140 



(38) Remove the kickdown band. 



(39) Remove the kickdown servo cower snapfing.Theh remove 
t Hn ee Mdckdown sservo sswitch. ; ; H 



i 



i v 

V *. t 



(40)Usingthe special tool, push "in the kickdown servo and 

remove the snap ring. .. ^ 



>, a. a 



(41)Remove t h e kickdown" servo piston. 



(42)Remove the anchor rod. 



,0 \ 



r , rill 
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(43) Remove the plug, then remove the air exhaust plug. 



(44)Remove the snap ring. 



(45)Usingthe special tool, remove the. center 'support. 



(46)Remove the reverse sun gear and forward sun gear to- 
gether. 



(47)Remove the planetary carrier assembly. 
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(48)Remove the wave spring, return spring, reaction plate, 
brake discs, and brake plates. 



(49)Remove 'the screws and the rear bearing retainer. 



(50)Remove the snap ring and then remove the output flange 
assembly. 



(51)Remove the output bearing retainer mounting bolts and 
then remove the output bearing retainer and outer 'race., 



(52) Remove the transfer shaft. 
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zrv 



■> r 



2TFA0478 




MD998800 



Differential 

bearing 

retainer 



ZTFA0159 



MB990938 
MB990934 





( 


~ 

I 




H 


\ r 



/ 

ZTFA0479 




(53) Use a sliding hammer, etc., to remove the outer race. 

(54) Remove all oil seals. 



REASSEMBLY 

(1) Using the special tool, install the oil seals to the differential 
bearing retainer and transaxle case. 



(2) Use the special tool to press fit the outer race into the' 
transaxle case. 



(3) Install the transfer shaft. 



(4) Place solder with a length of approximately 10 mm (.39 
in.) and diameter of 1.6 mm (.063 in.) on the output bearing 
retainer at the position shown in the diagram and install 
the outer race. 
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Z2200048 




ZTFA01 68 




(5) Install the output bearing retainer 'and tighten the bolts 
to the specified torque. ■• ■ "„ 

Output bearing, retainer mounting bolts: 
24 Nm (18 ft.lbs.) 

(6) Loosen the bolts and remove the output bearing retainer. 



(7) Remove the outer race from the oujput bearing retainer 
and remove the solder, If the solder 'is hot crushed, repeat 
steps (4) -(6), using the solder with diameter of 3 mm 
(.12 in.). Measure the thickness of the crushed solder 
with a micrometer and select a spacer with a thickness 
that will provide the standard value for the preload. 

Standard value: * , 

0.075-0.135 m m (.00295-.00531 in.) 

(8) Install the spacer selected in the previous item and the 
outer race on the output bearing retainer. 

(9) Install a new O-ring around the outer inside diameter, 
of the outer bearing retainer. 

(10) Coat the O-ring with automatic transmission 'fluid and, 
tighten the output bearing retainer mounting bolts to the 
specified torque. 

Output bearing retainer mounting bolts: 
24 Nm (18 ftlbs.) - 



(11) Insert the output flange into the case and install a snap 
ring around the bearing. 



(12)lnstall the bearing retainer using new bolts. 

Bearing retainer mounting bolts: 20 Nm (15 ft.lbs.) 
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Thrust bearing #10 



ZTFA0170 



(13)Caulk the heads of the bolts. 





Thrust race #9 

TFA1263 




(14)Apply a coating of petrolatum to thrust bearing #10 and 
attach to the planetary carrier. 



(15)Assemble the planetary carrier. 



(16)Assemble the forward sun gear, thrust race #9, thrust 
bearing #8 and reverse, sun gear. 



(17)lnstall both sun gears assembled in the previous item 
into the planetary carrier. 
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(18) Assemble the reaction plate, brake disc and brake plate. 



r ■ 54- 



i<*. ■ > -A 



TSB Revision 



23C-32 



AUTOMATIC TRANSAXI F , 
OVERHAUL <F4A33, W4A33> - Transaxle <F4 A33> 




Identification of thrust bearings, thrust races and thrust washers 



mm (in., 



Identification 
marking 


O.D. 


I.D. 


Thickness 


Part No. 


#1 


70.0 (2.756) 


55.7 (2.193) 


1.4 (.055) 
1.8 (.071) 
2.2 (0.87) 
2.6 (.102) 


• I 

• 2 
*3 
*4 


#2 


86.0 (2.598) 


54.7 (2.126) 


1.8 (.071) 


MD731212 


#3 


48.9 (1 .925) 


37.0 (1 .457) 


1 .0(.039) 
1 .2 (.047) 
1 .4 (.055) 
1 .6 (.063) 
1.8 (.071) 
2.0 (.079) 
2.2 (.087) 
2.4 (.094) 


MD997854 (incl.*1) 
MD997847(incl.*1) 
MD997848 (incl.*2) 
MD997849 (incl.*2) 
MD997850 (incl.*3) 
MD997851 (incl/3) 
MD997852(incl.*4) 
MD997853(incl.*4) 


U 


48.1 (1.906) 


34.4 (1 .354) 




MD707271 


#5 


42.6 (1 .677) 


28.0 (1.102) 




MD720753 


»6 


54.0 (2.126) 


38.7 (1.524) 


1 .6 (.063) 


MD704936 


»7 


52.0 (2.047) 


36.4 (1 .433) 




MD72001 0 


*8 


45.0 (1 .772) 


28.0 (1.102) 




MD728762 


*9 


46.0 (1.811) 


31.0(1.220) 


0.8 (.031) 


MD735063 


*10 


52.0 (2.047) 


36.4 (1 .433) 




MD72001 0 


Ml 


58.0 (2.283) 


44.0 (1.732) 




MD724206 
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(19)Assemble the pressure plate used "in disassembly and 
install the return spring. 

Caution 

Position the return spring correctly when installing. 



(20)Apply a coating of petrolatum jeliy to the wave spring 
and attach it to the center support. 



(21)Mount the special tool on the center support,' install 2 
new O-rings and push into the transaxle case. 

Caution 

1. Coat the O-rings with automatic transmission fluid 
and align the oil holes. 

2. Do not move the wave spring out of position when 
installing. 



(22)lnstall the snap ring. 



(23)Use a feeler gauge and measure the end' play of the 
low-reverse brake. Adjust to the standard value by select- 
ing the 'proper pressure plate. 

Standard value: 1.0-1.2 mm (.039-. 047 in.) 
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i earn 

Anchor rod f 






"Ss ' 

HzTF 


V1140 




(24)lnstall the air exhaust plug, and then install the plug. 
Air exhaust plug: 33 Nm (24 ft.lbs.) 



(25)lnstall the anchor rod. 



(26)lnstall the kickdown servo spring, piston and sleeve. 
Caution 

The seal ring alignment hole of the kickdown servo 
piston must not overlap the oil filler port (indicated 
by the arrow in the diagram). 



(27)Use the special tool to push in the kickdown servo piston 
and sleeve, and then install a snap ring. 



(28)lnstall the kickdown band. 
Caution 

Install so the arrow mark is facing forward. 
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Thrust washer #2 



Thrust bearing #4 





Thrust bearing #5 



ZTFA0271 




ZTFA027! 




Thrust race #6zTFA0273 



(29)lnstall thrust bearing #4 and thrust washer #2 on the 
rear clutch. 



(30)Combine the rear clutch assembly and the front clutch 
assembly. 



(31)lnstall thrust bearing #5 on, the rear clutch- hub. 



(32)lnstall the rear clutch hub, on the 



rear clutch. 



(33)lnstall thrust race #6 on the end of 'the rear clutch hub. 
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(34)lnstall thrust bearing #7 in the, kickdown drum. „ ,,, 



ZTFA0130 




(35)lnstall the clutch assembly in the kickdown drum. 



(36)lnstall the clutch assembly and kickdown drum into the 
transaxle case at the same time. 



(37)Adhere thrust race #3 and thrust washer #1 to the back 
of the oil pump with petroiatum. 



(38)Use the special tool to install, a new oil pump gasket 
and oil pump assembly. 

Oil pump assembly mounting bolts: 21 Nm (16 ft.lbs.) 
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(39)Measure the end play of the input shaftJf nOttheslahdaTd 
value, replace thrust race #3 and thrust washer #1and 
adjust to the standard value. 

Standard value: 0.3-1.0 mm (.012- 039 (n^ % 



IJf: \ 



(40) Install the spacer, idler gear arid bearing and then insert 

the idler shaft, i 

Caution , , 

Assemble so that the identification groove on the; 
idler gear faces, backward. s - 



(41)Tighten the idler shaft lock bolt together, wjjjh the new 
.' lock plat to the specified torque. Bend the three fingers; 
of the lock plate to prevent furnihg. !'''-% | 

Idler shaft lock bolt: 38 Nm (28 ft.lbs.) 



(42) Install the idler gear cover and a new gasket: " 
Idler gear cover' mounting bolt: 11 Nm (8 ft.lbs.) 



(43)lnsert the end clutch shaft 'from the end with the long 

spline. • *«■ > 



5s 
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(44)Fit the thrust washer on the return 

clutch. 



of the end 

: 3 



(45)lnstall the end clutch hub on the end clutch assembly. 



(46)Adhere thrust bearing #1 to the end of the clutch hub 

with petrolatum. 



(47)lnstall end clutch' assembly. 



(48)Attach a new O-ring to the end clutch cover. 
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ZTFA0118 




ZTFA0183 





Z2200048 



(49)lnstall the end clutch cover and tighten the bolts to the 

specified torque.' 

End clutch cover mounting bolts: 11 Nm (8 ft.lbs.) 



(50)lnstall the differential 



assembly. 



(51) Place solder with a length of approximately 10 mm (.39 
in.) and diameter of 1 .6 mm (.063 in.) on the differential; 

rear bearing retainer at the position shown in the diagram 
and install the outer race. 



(52) lnstall the differential rear bearing retainer and tighten 
the bolts to the specified torque: 55 """ 

(53) Loosen the bolts, remove the differential rear bearing i 
retainer and remove the solder, if the solder is pot crushed, 

repeat steps (51) -(53), using the solder with the diameter 
of 3 mm. *., 

Differential rear bearing retainer mounting bolts: 
35 Nm (26 ft.lbs.) 



(54)Measure the thickness of the crushed solder with a mi- 
crometer and adjust by selecting a spacer with a thickness 
that will provide the standard value 1or the end play and 

preload. 



- T' 



Standard value- , 
0.075-0.135 mm (.00295-.00531 ill.) 
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4 > — "V Ml 
U /UJ) 


^ — 









Detent plate 

TFA1365 




(55)lnstall a new O-ring on the differential rear bearing retainer, 
coat the O-ring with automatic transmission fluid,; then 
install in the transaxle case and tighten the mounting 
bolts to the specified torque. 

Differential rear bearing retainer mounting bolts: 
35 Nm (26 ft.lbs.) 



(56) lnstall the front bearing cap and tighten the bolts to the 
specified torque. 

Differential front bearing cap mounting bolts: 
70 Nm (51 ft.lbs.) 

(57) lnstall the differential cover and a new gasket. 
Differential cover mounting bolts: 11 Nm (8 ft.lbs.) 



(58)lnstall the detent plate. 

Detent plate mounting bolt: 11 Nm (8 ft.lbs.) 



(59) lnstall a new O-ring on the manual control shaft assembly, 
coat the O-ring with automatic transmission fluid and then 
insert into the transaxle case. 

(60) Align the groove in the manual control shaft and the set 
screw hole; then install the set screw. 

Manual control shaft set screw: 9 Nm (7 ft.lbs.) 



(61)lnstall the parking roller support. 

Parking roller support bolts: 24 Nm (18 ft.lbs.) 
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(62)lnsert the oil temperature sensor into the 



(63)lnstall an O-ring in the O-ring groove at the top of 'the 
valve body assembly. 



/ 



(64) Replace the solenoid valve harness grommet Q-rifig with 
a new one. 

(65) Pass the solenoid valve connector through the transaxle 
case hole from the inside, 

(66) Push the solenoid valve harness grommet into the case 

hole. J-': • 



(67)lnsert the knock pin of the valve body into the case", '; 
keeping the detent plate pin in the manual valve "groove. 
Temporarily install the valve body, install the oil tempera- 
ture sensor and holder; then tighten the mounting bolts 
to the specified torque. 

A bolt: 1 8 mm (.71 in.) 
B bolt: 25 mm (.98 in.) 

C bolt: 40 mm (1.58 in.) 

Valve body assembly mounting bplts: 11 Nm (8 ft.lbs.) 
Caution 

Firmly fasten the solenoid valve and oil temperature 
sensor harness at the shown positions. 
Especially, be sure to route the pressure control sole- 
noid valve (PCSV) harness, which is separated from 
other harness, as shown in the diagram and clamp 
the harness. Failure to fasten it may result in contact 
with the detent plate or parking rod. 
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(68)lnstall the oil screen. 

Oil filter mounting bolts: 6 Nm (5 ft. lbs.) 




(69)lnstall the magnets in the oil pan and install the oil pan. 
Oil pan mounting bolts: 11 Nm (8 ft.lbs.) 



(70) Install the park/neutral position switch (PNP switch) and 
manual control lever. 

Park/neutral position switch mounting bolts: 
11 Nm (8 ft.lbs.) 

Manual control lever mounting bolt: 
19 Nm (14 ft.lbs.) 

(71) lnstall the speedometer gear assembly. 

Speedometer gear locking plate mounting bolt: 
5 Nm (4 ft.lbs.) 

(72) lnstall the pulse generator A and B. 

Pulse generator mounting bolts: 11 Nm (8 ft.lbs.) 
Caution 

Install the black tube on the output gear side and' 
the transparent tube on the end clutch side. 

(73) lnstall the oil filler tube and insert the dipstick. 
Oil filter tube mounting bolt: 24 Nm '(18 ft.lbs.) 

(74) lnstall the brackets. 

Transaxle mounting bracket bolts: 70 Nm (51 ft.lbs.) 

(75) Adjust the kickdown servo. 
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MD998916 
(Outer Wrench) 



MD998916 
(Inner Wrench) 
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(76)Adjust the kickdown servo by the following procedure: 

(a) Fit the claw of the special tool in the notch of the 
piston to prevent, the piston from turhina. and use 
adapter to secure it as illustrated at , ' 

Caution f' * ;Xv 

1. Do not push in the piston with the special 
tool. •• •' i ' A, ,\ 

2. When the adapter is installed to the transaxle 
case, do not apply excessive torque but tight- 
en by hand. . 1 l 

> 

(b) Loosen the lock nut until it is about to reach the 
V-groove in the adjusting rod. Tighten the special 
tool (inner) until it touches the lock nut. 



MD998916 
(Inner Wrench) 

r ZTFA0192 



(c) Fit the special tool (outer) to the lock nut. Turn the 
outer cylinder counterclockwise and [the inner cylinder 
clockwise to lock the lock nut ahd the special tool 

(inner). j 



(d) Fit torque wrench to the special tool (inner) to tighten 
it to a torque Of 10 Nm (7.2 ft.lbs.) and loosen. Repeat 
this sequence two times before tightening the special 
tool (inner) to 5 Nm (3.6 ft.lbs.) torque.". Then back 
off the special tool (outer) 2 to 2 1 / 4 turns. 



(e) Fit the special tool (outer) to the lock nut. 

Turn the outer cylinder clockwise and the inner cylinder 
counterclockwise to unlock the lock nut and the special 
tool (inner). 

Caution 

When unlocking is carried out, apply equal force 
to both special tools to loosen. 
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(f) Tighten the lock nut by hand until it touches the piston. 

Then, use torque wrench to tighten the lock nut to 
specified torque. 

Lock nut: 29 Nm (21 ftlbs.) 

Caution 

The lock nut may turn- with the adjusting rod if 
tightened quickly, with socket Wrench or torque 
wrench. 

(g) Remove the special tool for securing the piston. Install 
the plug to the Low/Reverse pressure outlet and tight- 
en to the specified torque. 



a 




(77)lnstall the kickdown servo switch and fasten with a snap 
ring. X 



(78)Coat the oil pump drive hub with automatic transmission, 
fluid and install the torque, converter. Push in firmly so 
that dimension A in the diagram is at the standard value. 

Standard value: approx. 16.3 mm (.642 in.) 
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22200100127 



COMPONENTS 



.ubricate all internal 
parts with automatic 
transmission fluid 
during reassembly. 



11 1213 




ri'Vf 



TFA1262 



1. Torque converter 

2. Oil pump assembly 

3. Gasket 

t. Thrust washer #1 
. Front clutch assembly 

6. Thrust race #3 

8. Thrust laraaitag #2- 

9. Rear clutch assembly 

10. Thrust bearing #5 

11. Rear clutch hub 

12. Thrust bearing #7 

13. Thrust race #6 

14. Kickdownband 

15. Kickdown drum 



16. Snap ring 

17. Center support 

18. Wave spring, 

19. Return spring. 

20. Pressure plate 

21. Brake disc 

22. BEs(c£i(p1a|teate:, 

24. Reverse sun gear 

25. Thrust bearing .-#8 

26. Thrust race #9... 

27. Forward sun gear 

28. Planetary earner, assembly 

29. Thrust bearing #10 , 

30. Output flange.. 
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19 Nm 

14 ft.lbs. 54 



56 H Nm 
8 ft.lbs. 



11 Nm 
8 ft.lbs. 



11 Nm 
8 ft.lbs. 




11 Nm 
8 ft.lbs. 



35 Nm 
26 ft.lbs. 



66 Trt m 11 Nm 
^ 70 Nm 8 ft , b8 

51ft.lbs. 



11 Nm 
8 ft.lbs 



Lubricate all internal 
parts with automatic 
transmission fluid 

during reassembly. 



ATFA1735 



31. Oil dipstick 

32. Oil filler tube 

33. Snap ring 

34. Kickdown servo switch 

35. Snap ring 

36. Kickdown servo piston 

37. Spring 

38. Anchor rod 

39. Detent plate 

40. Manual control shaft 

41 . Parking roller support 

42. Oil pan 

43. Gasket 



44. Oil temperature senspr 

45. Oil filter" 

46: Valve body assembly 

47. Manual control lever 

48. Park/neutral position switch (PNP 
switch) 

49: End clutch' shaft 

50. Bearing retainer t 

51 . Thrust bearing #T1 

52. End clutch hub 

53. Thrust washer 

54. End clutch assembly: 

55. O-ring 
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56. End clutch cover 

57. Pulse generator 

58. Lock bolt 

59. Idler shaft 

60. Idler gear 

61. Spacer 

62. Gasket 

63. Idler gear cover 

64. Differential bearing retainer 

65. Spacer 

66. Differential front bearing cap 

67. Differential assembly 



68. Gasket 

69. Differential cover 

70. Output bearing retainer 

71. Center differential assembly 

72. Center bearing retainer' 

73. Stopper ring 

74. Viscous coupling unit 

75. Center bearing retainer 

7 6. Front output 1 shaft 

77. Rear output shaft 

78. Transaxle case 



MD998316 




DISASSEMBLY 

(1) Clean away any sand, mud,, etc. adhered around the 
transaxle. 

(2) Place the transaxle assembly on the workbench with the 
oil pan down. 

(3) Remove the torque converter. 

(4) Use the special tool to mount the dial gauge on the trans- 
axle case and measure the" e"nd play df the input sjiaft. 



(5) Remove the pulse generator "A" and "B". 



(6) Remove the manual control lever, then remove the park/ 
neutral position switch (PNP swjtch). 



(7) Remove the oil pan, magnets and gasket. 
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(8) Remove the oil filter from the valve body. 



ZTFA0109 




Oil temperature 



sensor 




ZTFA0112 



ZTFA0113 




ZTFA0114 



(9) Remove the 10 valve body mounting bolts. 

(10) Remove the oil temperature sensor holder and remove 
the oil temperature sensor harness from the clamp. 



(11) Press the finger of the solenoid valve harness grommet, 
push the grommet into the case and 'remove the valve 
body assembly. " 

(12) Pull out the oil temperature sensor. 4 



(13)Remove the parking roller support. 



(14) Remove the set screw of the manual control shaft and 
remove the manual control shaft assembly. 

(15) Remove the detent plate. 
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(16) Remove the differential cover and gasket. 

(17) Remove the differential front bearing cap. 



1/ '*!. 



(18) Remove the differential bearing retainer, spacer and outer' 
race; 



(19)Remove the differential assembly. 



(20)Take out the end clutch cover installation bolts, then remo- 
- ve the cover holder and end clutch cover. ; s 



(21)Remove the end clutch assembly. 



x, a 
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(22)Remove the thrust plate. 



(23) Remove the end ditch hub. 

(24) Remove thrust bearing #11 . 

NOTE 

It may be stuck to the end clutch hub. 



(25)Pull out the end clutch shaft. 



(26)Remove the idler gear cover mounting bolts, then remove 
the idler gear cover and gasket. 



(27)Disengage the bolt stopper and remove the bolt. 
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(28)Using the special tool, pull out the idler shaft and then 
remove the idler gear and bearing inner race. 




(29)Remove the spacer. 



(30)Remove the oil pump installation bolts. 



tlH 



(31)Use the special tool to remove the oil pump. 



Thrust washer #1 



Thrust race #3 




2TFA0130 



(32)Remove thrust washer #1 and thrust race #3. 
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(33)Hold the input shaft and remove the front clutch assembly 
and rear clutch assembly together. 



(34)Remove thrust bearing #5. 



(35)Remove the clutch hub. 
NOTE 

The thrust race may be stuck to the clutch hub. 



(36)Remove thrust bearing #7. 



(37)Remove the kickdown drum. 
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(38)Remove the kickdown band. 



ZTFA0808 




ZTFA0140 



(39)Remove the kickdown servo coyer snap ring. Then remove 
the kickdown servo switch. 



(40)Using the special tool, push in the kickdown" servo and 

remove the snap ring. 



(41) Remove the kickdown servo piston. 



(42)Remove the anchor rod. 



TSB Revision 



23C-54 



AUTOMATIC TRANSAXLE 
OVERHAUL <F4A33, W4A33> -Transaxle <W4A33> 




(43)Remove the plug, then remove the air exhaust plug. 



(44)Remove the snap ring. 



(45)Using the special tool, remove the center support. 




ZTFA0144 



(46)Remove the reverse sun gear and forward sun gear to- 
gether. 




(47) Remove the planetary carrier assembly. 
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(48)Remove the wave spring, return spring, reaction 
brake discs, and brake plates. 



*..<; 



(49)Remove the screws and the rear bearing; retainer. 



(50)Remove the snap ring-and then remove the output flange 
assembly. 



jr t 

'iili 



(51)Remove the output bearing retainer mounting bolts and 

then remove the output bearing retainer, and outer race. 



* ' »*• 



(52)lnsert a rod 8 mm (.31 in.) in diameter and 200 mm (7.87 
in.) in length from the hole shown in the figure ihtfpuncN 
out the rear output shaft. , ?/ 



■».'->.s'.:;^''", V',\ 
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(53) Using the special tool, remove "the center differential. 



Bolts (M12) 



ZTFA0156 



(54)Puta bolt(M6) into the center bearing retainer and, holding 
that bolt, remove the center, bearing retainer and oujer 

race. ■* . u .4.' - • ./*"' 



(55)Remove the center bearing retainer stopper bolt. 



(56)First remove the stopper ring and then put a bearing 
puller or similar tool in the viscous coupling groove and 
pull out the viscous coupling. V * \ v 



> J- 



(57)Remove the front bearing retainer mounting bolt (M10). 
Then, screw a bolt (M12) into the threaded hole of. the 
front bearing retainer and, holding that bolt, remove the 
front bearing retainer and outer race. , 
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(58)Remove the front output shaft. 



(59) Using a sliding hammer or similar tool, remove the outer 
race. 

(60) Remove the oil seals. , , 



REASSEMBLY 

(1) Using the special tool, install the oil seals to the differential 
bearing retainer and transaxle 'case. 



»."•« -i Of: 



_z 



Oil seal 



MO998200 



j'p 
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(2) Using- the special tool, install the rear output shaft oil 

seal. - - 
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Outer 
race 



MB990938 



MB990934 
J- 




ZTFA0162 




ZTFA0157 




ZTFA0163 




Front 

bearing retainer 



YTFA0156 




(3) Using the special tool, press-fit the outer race in the trans- 
axle case. 



(4) Install the front output shaft assembly. 



(5) Place solder with a length of approx. 10 mm (.039 in.) 
and a diameter of 1 .6 mm (.063 in.) on the front bearing 
retainer in the shown positions and then install' the outer 
race. 



(6) Install the front bearing retainer and tighten the bolt to 
the specified torque. 

Front bearing retainer mounting bolts:. 
49 Nm (35 ft.lbs.) 

(7) Loosen the bolts and remove the front bearing retainer. 

(8) Remove the outer race from the front bearing retainer 
and remove the solder. If the solder does not break, per- 
form the work in steps 5-8 with large diameter solder. 
Measure the thickness of the crushed solder with a 'mi- 
crometer and select a spacer with the correct thickness 
so the preload reaches the standard value. 

Standard value: 

0.055-0.115 m m (.0021 7-. 00453 in.) 

(9) Install the spacer selected in the previous step and the 
outer race in the front bearing retainer. 

(10) First install the front bearing retainer and apply sealant 
to the bolts and then tighten to the specified torque. 



Specified sealant: 

3M Stud Locking Part No. 



4170 or equivalent 



Front bearing retainer mounting bolts: 
49 Nm (35 ft.lbs.) 
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(1t) Using a bearing puller, support the viscous coupling and 
insert in the case. Then, install the stopper ring. ; 



(12)Using the special tool, install the outer race in the center' 
bearing retainer. 



(13)lnstall the center bearing retainer stopper bolt. 

Center bearing retainer stopper bolt: 5 Nm (4 ft.lbs.) 



(14)lnstall the center bearing retainer so the projection of 
the stopper bolt fits in the groove of the center bearing 
retainer. 



(15)lnstall the special tool in the center differential and install 
the center differential in the transaxle case. 
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(16)Place solder with a length of approximately lb mm (.39, 
in.) and diameter of 1.6 mm (.06 in.), on the output bearing: 
retainer at the shown positions arid install the outer race. 



(17) lnstall the output bearing retainer and tighten the bolts 
to the specified torque. 

Output bearing [retainer mounting bolts: 
24 Nm (18 ft.lbs.) 

(18) Loosen the bolts and remove the output bearing retainer. . 



(19) Remove the outer race from the output bearing 'retainer 
and remove the solder. If the solder is not. crushed, repeat 
steps (16)-(18), using the sOlder with diameter of 3 mm 
(.12 in.) , V 

Measure the thickness of the crushed solder 'with a 
micrometer and select a spacer with' a thickness that 
will provide the standard, value for the preload. 

Standard value: / ■• 

0.075-0.135 mm (.00295- .00531 in.) 

(20) lnstall the spacer selected in the previous item arid the 
outer race on the output bearing' retainer. 

(21) lnstall a new O-ring around: the outer inside diameter 
of the outer bearing retainer. 

(22) Coat the O-ring with automatic transmission fluid and 

tighten the output bearing retainer mounting bolts to the , 
specified torque. " , 

Output bearing retainer mounting bolts: 
24 Nm (18 ftlbs.) 



(23)lrisert the output flange into the case and install a snap 
ring around the bearing. 
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Thrust race #9 

TFA1263 



(24)lnstall the bearing retainer using new bolts. 

Bearing retainer mounting bolts: 20 Nm (15 ft.lbs.) 



// 



(25)Caulk the heads of the bolts. 



. \ If. 1 



(26)Apply a coating of petrolatum to thrust bearing #10 and 
attach to the planetary carrier. 



(27)Assemble the planetary carrier. 



(28)Assemble the forward sun gear, thrust race #9, thrust 
bearing #8 and reverse sun gear. 
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Identification of thrust bearings, thrust races and thrust washers 



mm (in.) < 



Identification 
marking 


O.D. 


I.D. 


Thickness 


Part No. 


#1 


70.0 (2.756) 


55.7 (2.193) 


1.4 (.055) 
1.8 (.071) 
2.2 (0.87). 
2.6 (.102) , 


*1 
• 2 

*3 ? ; 
*4 


#2 


66.0 (2.596) 


54.7 (2.126) 


1.8 (.071) 


MD731 2t2 


#3 


48.9 (1.925) 


37.0 (1.457) 


1 .0 (.039) 
1.2 (.047) 
1.4 (.055) 

1.6 (.063) 
1.8 v _. /,071) 
2.0 (.079) 
2.2 (.087) 
2.4 (.094) 


MD997854 (incl *t) 
MD997847(incl.*1) 
MD997848fncl.*2) 
MD997849(incl.*2) 
MD997850 (incl.*3) 
MD997851 (incl.*3) 
MD997852(fncl.*4) 
MD997853(incV4) 


#4 


48.1 (1.906) 


34.4 (1.354) 




MD707271 


#5 


42.6 (1.677) 


28.0 (1.102) 




MD720753 


#6 


54.0 (2.126) 


38.7 (1.524) 


1.6 (.063) 


MD704936 


#7 


52.0 (2.047) 


36.4 (1.433) 




^D72001 0 


#8 


45.0 (1.772) 


28.0 (1 .102) 




MD728762 


#9 


46.0 (1.811) 


31 .0 (1.220) 


0.8 (.031) 


^4D735063 , 


#10 


52.0 (2.047) 


36.4 (1.433) 




MD72odier 


#11 


58.0 (2.283) 


44.0 (1.732) 




MD724206 
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Y17S0193 



MD998905 Vt 





(31)Assemble the pressure plate used in disassembly and 
install the return spring. 

Caution 

Position the return spring correctly when installing. 



(32)Apply a coating of petrolatum jelly to the wave spring 
and attach it to the center support. 



(33)Mount the special tool on the center support, install 2 
new O-rings and push into the transaxle case. 

Caution 

1. Coat the O-rings with automatic transmission fluid 
and align the oil holes. 

2. Do not move the wave spring out of position when 
installing. 



(34)lnstall the snap ring. 



(35)Use a feeler gauge and measure the end play of the 
low-reverse brake. Adjust to the standard value by select- 
ing the proper pressure plate. 

Standard value: 1.0-1.2 mm (.039-.047 in.) 
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(36)lnstall the air exhaust plug, and then install the plug. 
Air exhaust plug: 33 Nm (24 ft.lbs.) 



(37)lnstall the anchor rod. 



(38)lnstall the kickdown servo spring, piston and sleeve.' 
Caution 

The seal ring alignment hole of the kickdown servo 
piston must not overlap the oil filler port (indicated 
by the arrow in the diagram). 



(39)Use the special tool to push in the kickdown servo piston 
and sleeve, and then install a snap ring. * 



(40)lnstall the kickdown band. 
Caution 

Install so the arrow mark is facing forward. 
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Thrust washer #2 



Thrust bearing #4 




(41)lnstall thrust bearing #4 and thrust washer #2 on the 

rear clutch. 



(42)Cdmbine the rear clutch assembly and the front clutch 
assembly. 



(43)lnstall thrust bearing #5 on the rear clutch hub. 



(44)lnstall the rear clutch hub on the rear clutch. 



(45)lnstall thrust race #6 on the end of the rear clutch hub. 
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ZTFA0275 




Thrust washer #1 



Thrust race #3 




ZTFA0130 



/ W r ~l 

MD998333 




(46) Install thrust bearing #7 in the kicfefowh drUift. 



(47) Install the. clutch assembly in the kickdown drum. 



(48)lnstall the clutch assembly and kickdown drum into the 
transaxle case at the same time. 



I . 



(49)Adhere thrust race #3 and thrust washer #1 to the back 

of the oil pump with petrolatum. ' ..■ " ,: 



(50) Use the special tool to install a new oil pump" gasket* 
and oil pump assembly. "f ' x "~ 

Oil pump assembly mounting bolts: 21 Nm (16 ft.lbs.) 
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(51)Measure the end play of the input shaft. If not the standard 
value, replace thrust race #3 and thrust washer #1 and 
adjust to the standard value. . "*' 

Standard value: 0.3-1.0 mm (.012-.039 in.) 



(52) Install the spacer, idler gear and bearing and then insert 
the idler shaft. " ' / 

Caution 

Assemble so that the identification groove 'on the 
idler gear faces backward. 



(53)Tighten the idler shaft lock bolt together with the .new 
lock plat to the specified torque. Bend the three fingers 
of the lock plate to prevent turning.. 

Idler shaft lock bolt: 38 Nm (28 ft.lbs.) 



'■•'■•i 



(54)lnstall the idler gear cover and a new gasket. ; , , 
Idler gear cover mounting bolt: 11 Nm (8 ft.lbs.) 



(55)lnsert the end clutch shaft from the end with the long 
spline 



TSB Revision 



23Cm 




Z1 750205 




ZTFA0181 



(56)Fit the thrust washer on the return spring Of the end 
clutch. 



(57)lnstall the end clutch hub on the end clutch assembly. 



(58)Adhere thrust bearing #1 to the end of the clutch hub 
with petrolatum. ' 



(59)lnstall the end clutch assembly. 



(60)Attach a new O-ring to the end clutch cover 



, ■ >> 
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(61)lnstall the end clutch cover and tighten the bolts to the 
specified torque. 

End clutch cover mounting bolts: 11 Nm (8 ft.lbs.) 



(62)lnstall the differential assembly. 



(63)Place solder with a length of approximately 10 mm (.39 
in.) and diameter of 1.6 mm (.063 in.) on the differential 
rear bearing retainer at the shown positions and "Install 
the outer race. 



(64) lnstall the differential rear bearing retainer and tighten 
the bolts to the specified torque.. 

(65) Loosen the bolts, remove the differential, rear bearing 
retainer and remove the solder. If the solder is not crushed, 
repeat steps (63)-(65), using the solder with the diameter, 
of 3 mm. 

Differential rear bearing retainer mounting bolts: 
35 Nm (26 ft.lbs.) 



(66)Measure the thickness of the crushed solder with a mi- 
crometer and adjust by selecting a spacer with a thickness 
that will provide the standard value for the. end play and 
preload. » 

Standard value: '\ 
0.075-0.135 m m (.00295-.00531 in.) £ 
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Detent plate 

TFA1365 




^ ZTFA0186 




•£ wwn ZTFA0113 



(67)lnstall a new 0-ring on the, differential rear bearing retainer, 
coat the O-ring with automatic transmission fluid; then 
install in the transaxle case and tighten the mounting 
bolts to the specified torque. ' . ' 

Differential rear bearing retainer' mounting bolts: 
35 Nm (26 ft.lbs.) 



(68) lnstall the front bearing cap and tighten the bolts to the 

specified torque. 

Differential front bearing cap mounting bolts: ' 
70 Nm (51 ftlbs.) 

(69) lnstall the differential cover and a' new gasket, ! ' 
Differential cover mounting bolts: 11 Nm (8 ft.lbs.) 



(70)lnstall the detent plate. 

Detent plate mounting bolt: 11 Nm (8 ftlbs.) 



(71) lnstall a new O-ring on the manual control shaft assembly, 
coat the O-ring with automatic transmission fluid and then 
insert into the transaxle case. 

(72) Alignthe groove in the manual control shaft and the set 
screw hole; then install the set screw. 

Manual control 'shaft, set screw: 9 Nm (7 ft.lbs.) 



(73)lnstall the parking roller support. 

Parking roller support mounting bolts: 
24 Nm (18 ft.lbs.) 
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(74)lnsert the oil temperature sensor into the case. 



(75)lnstall an O-ring in the O-ring groove at the' top of the 
valve body assembly. 



(76) Replace the solenoid valve harness grommet O-ring with 
a new one. 

(77) Pass the solenoid valve connector through the transaxle 
case hole from the inside. 

(78) Push the solenoid valve harness grommet into the case 
hole. 



(79)lnsert the knock pin of the valve, body, into the case, 
keeping the detent plate pin in the 'manual valve groove. 
Temporarily install the valve body, install the oil' tempera- 
ture sensor and holder; then tighten the, mounting bolts 
to the specified torque. 

A bolt: 18 mm (.71 in.) 
B bolt: 25 mm (.98 in.) 
C bolt: 40 mm (1.57 in.) 

Valve body assembly mounting bolts: 11 Nm (8 ft. lbs.) 
Caution 

Firmly fasten the solenoid valve and oil temperature! 
sensor harness at the shown positions. 
Especially, be sure to route the pressure control sole- 
noid valve (PCSV) harness, which is separated from 
other harness, as shown in the, diagram and clamp 
the harness. Failure to fasten it 'may result in contact 
with the detent plate or parking rod. 
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(80)lnstali the oil screen. 

Oil filter mounting, bolts: 8 Nltl ( 5 ft-'b*-) 



YTFA07S7 



't 1 



(81)lnstall the magnets in the Oil pan and install the oil pah. 
Oil pan mounting bolts: .11 Nm (8 ft. lbs.) 



(82) lnstall the park/neutral position switch (PNP syrflch)pd| 

manual control lever. '■'-], ' n 7} 

Park/neutral position switch, mounting bolts: 
11 Nm (8 ft.lbs.) ,. i^. 

Manual control lever mounting bolt: 19 Nm (14 ft.lbs.) 

(83) lnstall the speedometer gear assembly. 

Speedometer gear locking plate mounting belt: }J 
5 N m (4 ft.lbs.) = iS" | 



(84) Install the pulse generator A and B. v 

Pulse generator mounting bolts;, 11 Nm (8 ft.lbs.) 

Caution * / >t 

Install the black tube on the output gear side and 
the transparent tube bn the end clutch side. , 

(85) lnstall the oil filler tube and insert the dipstick. 
Oil filler tube mounting bolt: 24 Nm (18 ft.lbs.) 

(86) lnstall the brackets. 
Transaxle mounting bracket bolts: 70 Nm 

(87) Adjust the kickdown servo. 
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(88)Adjust the kickdown servo by the following procedure;' 

(a) Fit the claw of the special tool In the.; notch' of the 
piston to prevent the piston from turning, and use 
adapter to secure it as illustrated at left. r 



Caution 
1 



Do not push in the piston with the special 
tool. . ' i' 

When the adapter is installed to the transaxle 
case, do not apply excessive torque but tight- 
en by hand. 



(b) Loosen the lock nut 'until it js about to reach the 
V-groove in the adjusting rod. Tighten the special 
tool (inner) until it touches tfie lock nut. , 



(c) Fit the special tool (outer) to the lock nut.' Turn the 
outer cylinder counterclockwise and the inner cylinder 
clockwise to lock the lock nut and, the special tool 

(inner). 



(d) Fit a torque wrench to the special tool (inner) to tighten 
it to a torque of 10 Nm (7.2 ft.lbs.) and 'loosen. 'Repeat 
this sequence twice before tightening the special tool 
(inner) to 5 Nm (3.6 ft.lbs.) torque. 'Then back off 
the special tool (outer) 2 to 2V4 turns. , 



1 j. 
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(e) Fit the special tool (outer) to the lock nut. if 
Turn the outer cylinder clockwise and the inner cylinder 
counterclockwise to unlock the lock nut and the special 
tool (inner). 

Caution 

When unlocking is carried out, apply equal force 
to both special tools to loosen. 

(f) Tighten the lock nut by hand until it touches the piston. 
Then, use a torque wrench to tighten the lock nut 
to the specified torque. 



Lock nut: 29 Nm (21 ftlbs.) 
Caution 

The lock nut may turn with the adjusting rod if 
tightened quickly with a socket wrench or torque 
wrench. 

(g) Remove the special tool for securing the piston. Install 
the plug to the Low/Reverse pressure outlet and tight- 
en to the specified torque. 



(89)lnstall the kickdown servo switch and fasten with a snap 
ring. 



(90)lnsert the center shaft and hit it with a plastic hammer 
or similar instrument to install it securely. 

NOTE 

Apply ATF to the oil seal lip and do not scratch it. 



(91)Coat the oil pump drive hub with automatic transmission 
fluid and install the torque converter. Push in firmly so 
that dimension A in the diagram is at the standard value. 

Standard value: approx. 18.3 mm (.642 in.) 
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t Lubricate all internal 
parts with automatic 
i traimsniaBjtori fluid 
during reassembly. 



11 N m 
8 ft.lbs. 




Disassembly steps 
fc-E-4 1. O-ring 

►D-^ 2. Reaction shaft support 

►C<* 3. Steel ball 
^►►B-^ 4. Drive gear 
^►►B-^ 5. Driven gear 



ZTFA0245 



6. Seal ring 
M-4 7. Oil seal 

8. Oil pump housing 

9. Snap ring 
10. Oil seal 



DISASSEMBLY SERVICE POINT, 

<4A|> DRIVE GEAR / DRIVEN GEAR REMOVAL 

(1) Place reassembly alignment marks on the drive and dfiyerj 
gears. ■$ • " 




REASSEMBLY SERVICE POINTS 

►A^ OIL SEAL INSTALLATION 



1 
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MD998336 



MD998335 



ZTFA0201 



► B^ DRIVEN GEAR / DRIVE GEAR SIDE 
CLEARANCE MEASUREMENT 

Standard value: 0.03-0.05 mm (.0012-.0020 in.) 



►C^ STEEL BALL LOCATION 



►D-^ REACTION SHAFT SUPPORT INSTALLATION 

(1) Assemble the reaction shaft support and the pump hous- 
ing, and tighten the five bolts by fingers. 

(2) Insert the special tool, Guide Pin MD998336, in the oil 
pump bolt hole and tighten the peripheries of the support 
and housing with the special tool, Band MD998335, to 
locate the support and housing. 

(3) Tighten the five bolts to the specified torque. 

(4) Make sure that the oil pump gear turns freely. 



P>E<4 O-RING INSTALLATION 

(1) Install a new O-ring in the groove of the pump housing 
and apply petrolatum jelly to the "O-ring. 
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.Lubricate all internal 
parts with automatic 
transmission fluid 
during reassembly. 



2 6 



TFA1305 



Disassembly steps 

►C^ 1. Snap ring 
►B^23Pbjtff4hrgaieJion plate 



7. Return spring 

8. Front clutch piston 



M 4 



4. Clutch plate 
►B^ 5. Clutch pressure plate 
^►►A^ 8. Snap ring 



10. 
11. 



wing wing 

Front clutch retainer 
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ft — 








Z1 750264 



MD998337 




Z1 750264 





(r- 



Plate No. 4 Plate No. 2 
4 Plate No. 3/ piate No. 1 




Snap ring 



Plate No. 5 



Clutch discs 



ZTFA0424 




DISASSEMBLY SERVICE POINT r < 

«*A^ SNAP RING REMOVAL , ^ 

(1) Compress the return spring with the special tool. 

(2) Remove the snap ring. 



REASSEMBLY SERVICE POINTS 
M«4 SNAP RING INSTALLATION 

(1) Compress the return spring with the special tool. 

(2) Install the snap ring. 



►B^ CLUTCH PLATE INSTALLATION . 

(1) Install the clutch plate with their missing tooth portions 
(A in the illustration) in alignment. 

NOTE 

This design helps automatic transmission fluid escape 
and improve the cooling efficiency of the plate and disc. 



(2) Install the innermost plate with their shear droops directed 
as shown in the illustration. 



Plate No. 


Thickness mm (in.) 


1 


5.0 (.197) 


2 


2.2 (.087) 


3 


2.2 (.087) 


4 


2.2 (.087) 


5 


3.8 (.150) 



>C4 SNAP RING SELECTION 

(1) Check clearance between the snap ring and clutCn reac- 
tion plate. To check the clearance, hold entire inside diam- 
eter of the clutch reaction plate down with '50 N (11 tbs.) 
force. If clearance is out of standard value, select a snap 
ring to obtain the standard value;, ■ 

Standard value: 0.8-1.0 mm (,031 -.039 llf) 

NOTE 

Position the gap of the snap ring approx. 180° away 
from that of the return spring mounting snap ring. 
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tLUDncaie an internal 
parts, with automatic 
transmission fluid 
during reassembly. 



3=* 



* ':>> 



: TFA1307 



Disassembly steps 

1. Seal ring 
►D<^ 2. input shaft 

3. O-ring 

4. Snap ring 

5. Thrust race 

6. Seal ring 
►C-^ 7. Snap ring 

►B-^ 8. Clutch reaction plate 
9. Clutch disc 



►B^ 10. Clutch plata.,_ 

11. Clutch, pressure plate 

12. Wave spring 

<<A^ ►A** 13. Snap 3 ring" * 

14. Return spring 

15. Rear clutch piston ' 

16. D-ring 

1 7 . D-rjnn 

18. Rear clutch -retainer J>, 



» ?• a 
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ZTFA0236 
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, Clutch plate 

Clutch pressure ^ Snap ring 

plate 

Wave spring 




Clutch reaction 
Clutch discs P la,e 

ZTFA1000 




DISASSEMBLY SERVICE POINT 
^A^SNAP RING REMOVAL 

(1) Compress the return spring with the special tool. 

(2) Using a screwdriver, remove the snap ring. * 



REASSEMBLY SERVICE POINT 
►A^ SNAP RING INSTALLATION 

(1) Compress clutch reaction plate with the special tool. 

(2) Install the snap ring. 



►B^ CLUTCH PRESSURE PLATE / CLUTCH PLATE / 
CLUTCH REACTION PLATE INSTALLATION 

(1) Install the clutch pressure plate, clutch plates and clutch 
reaction plate with their missing tooth portions (A in the 
illustration) in alignment. 

NOTE 

This design helps automatic transmission fluid escape 
and improve the cooling efficiency of the plates and disc. 



(2) Install the clutch reaction plate with its shear droop directed 
as shown in the illustration. 



►C^ SNAP RING SELECTION 

(1) Check clearance between the snap ring and clutch reac- 
tion plate. To check the clearance, hold entire circumfer- 
ence of the clutch reaction plate down with 50 N (11 
lbs.) force. If clearance is out of standard value, select 
a snap ring to obtain the standard value. 

Standard value: 1.0-1.2 mm (.039-.047 in.) 
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Lubricate all internal 
parts with automatic 
' transmission fluid 
during reassembly. 




TFA1304 



Disassembly steps 

1. Seal ring 
►B-42. Snap ring 

3. Clutch reaction plate 

4. Clutch disc 

5. Clutch plate 
^-A<4 6. Snap ring 

7. Washer 



TSB Revision 



8. Return Spring 

9. End clutch piston 

10. Oil seal 

11. D-ring 

12. End clutch retainer 

13. Oil seal 
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DISASSEMBLY SERVICE POINT 1 1 ; ^ 

END CLUTCH PISTON REMOVAL , , £ , r, n 

(1) Remove the piston. If it is hard to remove,' place the 
retainer on the workbench with piston side down and 
blow air through the oil passage in the back of retainer. 



REASSEMBLY SERVICE POINTS 

►A«^ SNAP RING INSTALLATION 

(1) Using the special tool, fit the snap ring. 
Caution 

Make sure that the snap ring is fitted in position in 
the groove. 



►B^ SNAP RING SELECTION 

(1) Check clearance between the, snap ring and clutch reac- 
tion plate. To check the clearance, hold entire inside diam- 
eter of the clutch reaction plate down with 50 N (1 1 lbs.) 
force. If clearance is out of standard value, select a snap 
ring to obtain the standard value. 

Standard value: 0.60-0.85 mm (.0236-.0335 
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PLANETARY 'GEAR 
DISASSEMBLY AND REASSEMBLY 



23300250051 



Lubricate all internal 
parts with automatic 
' transmission fluid 
during reassembly. 




Disassembly steps 

^A^- 1. Thrust bearing 

<4B^» ►D^ 2. Rivet 

►C-^ 3. Wave washer 

4. One way clutch outer race 



5. End pjate 
^B<4 6. One vwy clutch 

7. End plate 

8. Planetary carrier 




DISASSEMBLY SERVICE POINTS' 

THRUST bearing REMOVAL 
(1) Remove the only one short nininn. U§e care not to drop: 
and lose the 1 7 rollers in the short P inion - D£ not removes 

the other short pinions. % 



. X'; 



, "'ft 



TSB Revision 



23C-86 



AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33,W4A33>- Planetary Gear 




(2) Remove the thrust bearing 



Stopper plate 



ZTFA0492 




Y1 750291 



<4B^> RIVET REMOVAL 

(1) Shift the stopper plate to ensure that the rivet head does 
not hit it. 

NOTE 

Make sure that the stopper plate claw is not located at 
the groove in the one-way clutch outer race. ! 



!/<■ 



(2) Using a pin punch, drive out the rivet. 



REASSEMBLY SERVICE POINTS 
►A^ THRUST BEARING INSTALLATION 

(1) Install a new thrust bearing on the car&r.. Make sure 
that it fits correctly in the spot faced portion of the carrier. 



(2) Apply vaseline unsparingly to the inside surface of the 
short pinion and attach the 17 rollers on the surface. 
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Rear thrust washer 



Front thrust 
washer "A" 



(3) Line up the holes of the rear Jhrust waSher, arict Ifirjjt 
thrust washer "A" with the shaft hole of the carrier. 

(4) Install the short pinion, spacer $ushir*g and Wtft thruit 
washer and align the holes. Use care not to allow the 
rollers to get out of position. :.■ >. 

••<.'' - i, M 

' i> ' if*. 



Z1 70260 | 




(5) Insert the pinion shaft. Make sure that the flattened end 
of pinion shaft is correctly fitted in the hole of the rear 
thrust plate when the pinion shafts is inserted. 




Z1 70263 
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15 ?/ 

►B^ ONE-WAY CLUTCH INSTALLATION: , f 

(1) Push the one-way clutch into the outer race. Make sure 
that arrow on the outside inside diameter of cage is di- 
rected upward as shown in the illustration when the one- 
way clutch is pushed in. 



►C^ WAVE WASHER INSTALLATION 

(1) Install the wave washer to the rivet so that its indentation; 
is placed on the outer race side. f t 



►D^ RIVET INSTALLATION 

(1) Stake the rivet using a punch and press. 
NOTE 

(1) Use a punch with a 60° tip angle. 

(2) Stake the rivet with a load of 11 ,000-13,000 N 
(2,425-2,866 lbs.). 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33,W4A33>- Annulus Gear and Transfer Drive Gear Set 



ANNULUS GEAR AND TRANSFER DRIVE GEAR SET 

DISASSEMBLY AND REASSEMBLY 



23300280050 



[Lubricate all internal 
parts with automatic 
transmission fluid 
during reassembly. 




Disassembly steps 

►B^ 1. Snap ring 

2. Stopper plate 
►A-^ 3. Bearing 
►A-^ 4. Bearing 



ZTFA0262 



^►►A^| 5. Transfer drive gear 

6. Snap ring 

7. Output flange 

8. Annulus gear 




DISASSEMBLY SERVICE POINT 

^A^ BEARING / TRANSFER DRIVE GEAR REMOVAL 

(1) Using the special tool, remove the transfer drive gear 
together with two bearings from the output flange. 

Caution 

Install the special tool in position between the output 
flange and bearings. 
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MD99881 2 
MD998825 







ATFA0227 










(2) Using the special tool, remove the 
sides of the transfer drive gear. 



from both 



REASSEMBLY SERVICE POINTS 

►A^ TRANSFER DRIVE GEAR / BEARING 
INSTALLATION 

(1) Using the special tool, press-fit the bearings into both 
sides of the transfer drive gear. 



(2) Using the special tool, install the transfer drive gear to 
the output flange. 



►B^ SNAP RING SELECTION 

(1) Measure the snap ring groove 'clearance and select the 
appropriate spacer to obtain the specified end play. 

Standard value: 0-0.09 m m (0-.0035 in.) 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33> - Differential 



DIFFERENTIAL 

DISASSEMBLY AND REASSEMBLY 



23300310063 




135 Nm 
98ft.lbs. 



11 



Lubricate all internal 

parts- with -automatic, 
transmission fluid 
during reassembly. 



ZTFA0263 



Disassembly steps 
►E<« 1. Bolt 

2. Differential drive gear 
^►►D^ 3. Ball bearing <W4A33> 
^►►C-^ 4. Taper roller bearing <F4A33> 
^►►B^ 5. Lock pin 

►A-^ 6. Pinion shaft 



►A<^7. Pinion 
►A^ 8. Washer 
^-A-^ 9. Side gear 
►A-^10. Spacer 

11. Differential case 




MD998801 



DISASSEMBLY SERVICE POINTS 
<4A^- BEARING REMOVAL 

(1) Using the special tool, remove the bearing. 
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MD998801 

ZTFA0230 





Pinion gear 




Lock pin hole 



Z21 00008 




TAPER ROLLER BEARING' REMOVAL 

(1) Using the special tool, remove the taper roller bearing. 



•4C^> LOCK PIN REMOVAL 

(1) Using a pin punch, drive out the lock pin. 
NOTE 

The lock pin may be removed with a light bunch. 



REASSEMBLY SERVICE POINTS 

SPACER / SIDE GEAR WASHER / PINION / 
PINION SHAFT INSTALLATION 

(1) Fit the spacer to the back face of the side gear, then 
install the gear into the differential" case. *-C 

(2) Fit a washer to back of the pinion and rotate two pinions 
at the same time into position to rriesh with the side gear.' 



(3) Insert the pinion'shaft. 



(4) Measure the backlash between the side gear and pinion. 

Standard value: 

0.025-0.150 mm (.00098- .00591 in.) 

(5) If the backlash is out of specification, select the appropriate 
spacer and disassemble and reassemble the gears as 
necessary. 

NOTE 

Adjust so that the backlash in both side gears equals 
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OVERHAUL<F4A33, W4A33> -Differential 




BTFM0040 



►B^ LOCK PIN INSTALLATION 

(1) Align the lock pin hole in the pinion, shaft with', 
the case and install the' lock pin. ' 



.in 



Caution 

1. Do not reuse lock pins.' 

2. Make the lock pin lower than the surface of the 
differential case flange. 

3. Press-fitting load is over 5,000 N (1,100 lbs.). 



►C^ TAPER ROLLER BEARING INSTALLATION 

(1) Using the special tool, press-fit the bearings into both 
sides of the differential case. 



MD998812 
MD998819 



BTFM0008 



►D^ BEARING INSTALLATION 




►E^ BOLTS INSTALLATION ~ , 

(1) Apply ATF to the differential drive gear bolts; install and, 
tighten to the specified torque in the shown order. 

Differential drive gear bolt: 135 Nm (98 ft.lbs.) 



v t 
> i 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33> - Kickdown Servo 



KICKDOWN SERVO v 

DISASSEMBLY AND REASSEMBLY *' % ^ " 




Disassembly steps 

1. O-ring 

2. Kickdown servo sleeve 

3. D-ring 

4. Seal ring 

5. Lock nut 

6. Kickdown servo rod 

7. Kickdown servo piston 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33,W4A33>- Low-reverse Brake 



LOW-REVERSE BRAKE 

DISASSEMBLY AND REASSEMBLY 

□2 



03 




ZTFA0386 



Disassembly steps 

1. Low-reverse brake piston 

2. D-ring 

3. D-ring 

4. Center support 
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overhaul<F4A33. W4A33> - Speedometer Gear gfUggg 

SPEEDOMETER GEAR 

DISASSEMBLY AND REASSEMBLY % ^ ^ a 



Lubricate all internal 
parts with automatic 
transmission fluid 
during reassembly. 





TFM0580 



Disassembly steps 
1. E-clip 

►A^ 2. Speedometer driven gear 
3JD-rifig 
4. Sleeve 



as!" 



REASSEMBLY SERVICE POINT 

►A^ SPEEDOMETER DRIVEN GEAR INSTALLATION 

Apply gear oil sparingly to the speedometer driven gear 
shaft and insert the shaft. 
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AUTOMATIC TRANSAXLE 

overhaul<F4A33,W4A33> -Transfer Shaft <F4A33> 




Disassembly steps 
1. Taper roller bearing 
2. Transfer shaft 
^►►A-^ 3. Taper roller bearing 




MD998348 



DISASSEMBLY SERVICE POINT 
<«A^ TAPER ROLLER BEARING REMOVAL 



ZTFA0323 
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0VERHAUL<F4A33,W4A33> -Transfer Shaft«:F4A33> 
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MD998812 
MD998825 



ATFA0325 



REASSEMBLY SERVICE POINTS 
►A4 TAPER ROLLER BEARING 





MD998812 
MD998822 



ATFA0324 



►B^ TAPER ROLLER BEARING installation 



1*1 



r*-4 



• o s H 

-V0 BS*' ! '€ 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33,W4A33>- Valve Body 




Disassembly steps 

1. Manual valve 
►E^ 2. Pressure control solenoid valve 
►E-^ 3. Torque converter clutch solenoid 
►E-^ 4. Shift control solenoid valve "A" 
►E^ 5. Shift' control solenoid valve "B 
6J?ipe 

7. Valve stopper 

8. N-D control sleeve 

9. N-D control valve 

10. Lower valve body sub assembly 

11. Lower separating plate 

12. Nut 



13. Jet 
^-C-^ 14. Relief spring 
►C-^ 15. Steel ball 
►C<* 16. Oil filter 

►B-^ 17. Upper valve body sub assembly 
►A«4 18. Steel ball 
Teflon ball 
►A^ 20. N-D plate 

21. Block 

22. Upper separating plate 

23. Dowel bushing 

24. Intermediate plate 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33> - Valve Body 



23C-99 





38 J® 
37 < 



39 



40 



5 Nm 
4 ft.lbs. 



r 

ft 



Lubricate all internal 
_ parts with automatic 
'transmission fluid 
during reassembly. 



Viewed from B 




44 



43 



4 2 



45 




5 Nm 
4 fUbs. 



ZTFA0518 



25. Front end cover 

26. Pressure control spring 

27. Pressure control valve 

28. Torque converter control spring 

29. Torque converter control valve 

30. Adjusting screw 

31. Regulator spring 

32. Regulator valve 

33. Shift control spring 
►A-^ 34. Stopper plate 

35. Shift control plug 

36. Rear clutch exhaust valve A 



37. Rear clutch exhaust valve B 

38. Rear clutch exhaust spring 

39. 2-3/4-3 shift spring 

40. 2-3/4-3 shift valve 

41 . Rear end, cover 

42. Shift control B 
►A-^ 43. Stopper plate ":' 

44. Shift control valve 

45 . 1-2 shift spring 

4 6. 1-2 shift valve - 
47. Upper valve' body' 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33> - Valve Body 



t 



Lubricate all internal 
parts with automatic 
transmission fluid 
during„reassembly. 




5 Nm 
4 ft.lbs. 



Disassembly steps 

48. Pin 

49. Stopper 

50. End clutch plug 

51 . End clutch spring 

52. End clutch valve 

53. End cover 

54. Torque converter clutch control 
sleeve 

55. Torque converter clutch control 
valve 



ZTFA0541 

56. Torque converter clutch control 
spring 

57. N-R control valve 

58. N-R control spring „ ' 

59. Adjusting' screw 

60. Reducing spring 

61 . Reducing valve 

62. Lower valve body 
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REASSEMBLY SERVICE POINTS 

STOPPER PLATE / N-D PLATE / TEFLON BALL / 
STEEL BALL' LOCATION 

(1) Install the stopper plates: N-D ptate, teflon ball, and steel 
balls into the upper valve body as shown; v " : 



►B^ UPPER VALVE BODY SUB ASSEMBLY 
INSTALLATION 

(1 ) Install the special tool and secure the upper separating 
plate and intermediate plate With eight mounting bolts. 
Then, remove the special, tool-. J " T 



►C^OIL FILTER / STEEL BALL / RELIEF SPRING 
INSTALLATION 

(1) Install the oil filter, two steel balls, and spring to the inter- 
mediate plate. 



MD998266 




►D^ LOWER VALVE BODY SUB ASSEMBLY 
INSTALLATION 

(1) Mount the special tool to the intermediate plate. 



(2) Install the separating plate. 



TSB 



Revision 
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AUTOMATIC TRANSAXLE 

overhaul<F4A33,W4A33>- Valve Body 




(3) Secure the lower valve body with mounting bolts and 
then remove the special tool. 



►E^ SOLENOID VALVE ASSEMBLY INSTALLATION 

(1) Install the solenoid valves as shown. 



Solenoid valve 


Wire color 


Shift control solenoid valve A (SCSV-A) 


Orange 


Shift control solenoid valve B(SCSV-B) Yellow, 


Torque converter clutch solenoid 
(TCC solenoid) 


Red or 

Red/Black 


Pressure control solenoid valve (PCSV) 


Blue 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33> - Center Differential <W4A33> 



CENTER DIFFERENTIAL <W4A33> 
DISASSEMBLY AND REASSEMBLY 




Lubricate all internal 
parts with automatic 
transmission fMid 
during reassembly. 



ZTFA0281 



Disassembly steps 

^A^ 1. Transfer driven gear 

^B^> ►D-^ 2. Taper roller bearing 
►C-^ 3. Taper roller bearing 
►B<« 4. Bolt 

5. Center differential flange 
►A-^ 6. Spacer 

7. Side gear (front) 



8. Pinion shaft 



9. Pinion • t 

10. Washer 

1 1 . Side gear (rear),, ' " 

12. Clip 

►A-4 13. Spacer --Ik, 
.14 Center differential case 




DISASSEMBLY SERVICE POINTS 
^►TRANSFER DRIVEN GEAR REMOVAL 

(1) Remove the transfer driven gear. 

NOTE , 

If It is hard to remove, use "the special tool to remove 



it. 
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AUTOMATIC TRANSAXLE 



OVERHAUUF4A33, W4A33> - Center Differential <W4A33> 



MD998801 




^B^ TAPER ROLLER BEARING REMOVAL 7 ? 

Using the special, topi, remove the taper roller 

from the transfer driven gear. ■ 



TAPER ROLLER BEARING REMOVAL 

Using 'the special tool, remove the taper roller bearing 
from the center differential flange. 



h ■ »** •>*' 

£ 



POINTS 



REASSEMBLY SERVICE 
►A^ SPACERS SELECTION 

(1) install the spacer, side gear (rear), pinion, washer r^nd 
pinion shaft in the center differential case. r , 

(2) While pressing the pinion shaft, select the thickest spacer 
to gently rotate the pinion. 



(3) Install the side gear (front), spacer and center differential 
flange and tighten the bolts to the specified torque. 

Center differential drive gear bolt: 75 Nm(54 ft.lbs.) 

(4) Using the front output shaft, rotate the side gear front 
and select the thickest .spacer , to gently!, rotate %e side 



gear front. 



►B^BOLT INSTALLATION 

(1) First! apply, sealant to the end [5 mm (.20 in.)] of the 
bolt threads and then tighten to thj^^ecified torque in 
the order shown in the figure.., ' " ■ . 

Center differential drive gear bolt: 75 Nm (54 ft.lbs.) 
Specified adhesive: , , " : 

3M Stud Locking Pfcrt No, 4170 or equivalent 
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MD998812. 
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ATFA0222 



►C^ TAPER ROLLER BEARING INSTALLATION 

(1) Using the special tool, install the taper roller bearir 
the center differential ffarige. 



on 



►D^ TAPER ROLLER BEARING INSTALLATION 

(1) Using the special tooli install the taper roller bearing on 
the transfer driven gear. 
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AUTOMATIC TRANSAXLE 

OVERHAUL<F4A33,W4A33>- Front Output Shaft <W4A33> 



5 



FRONT OUTPUT SHAFT <W4A33> 

DISASSEMBLY AND REASSEMBLY 



23300610019 




Disassembly steps 

1 . Taper roller bearing 
^A-^ 2. Taper roller bearing 
3. Front output shaft 



ZTFA0244 




MD998812. 
M0998813. 
MD998822 




ATFA0111 



MD998812^pt-i=) 
MD998822-~-Zt \ 




ATFA0196 



DISASSEMBLY SERVICE POINT 

<4A^> TAPER ROLLER BEARINGS REMOVAL 

(1) Using the special tool, remove the taper roller bearings 
on both ends of the front output shaft. 



REASSEMBLY SERVICE POINT 

►A^ TAPER ROLLER BEARINGS INSTALLATION 

(1) Using the special tool, press-fit the taper roller bearings 
on both ends of the front output shaft. 
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OVERHAUL<F4A33,W4A33> -Transfer <W4A33> 



23C-1 07 



TRANSFER <W4A33> 
DISASSEMBLY AND REASSEMBLY 



23300670017 



5 Nm 
4 ft.lbs. 



f^fc Lubricate all 
' internal parts 
with gear oil 
during reassembly. 



39 Nm 
28 ft.lbs. 




19 Nm 
14ft.lbs. 



ZTFA0601 



Disassembly steps 

1. Cover 
►E-^ 2. Cover gasket 
►D-^ 3. Extension housing assembly 

4. Oil guide 
►C^ 5. Transfer case sub assembly 



►B<^ 6. Spacer 

7. O-ring " ' 
±~A-4 8. Transfer case adapter sub assem- 
bly 




REASSEMBLY SERVICE POINTS 

►A^ TRANSFER CASE ADAPTER SUB ASSEMBLY 
INSTALLATION 

(1) Apply a light and uniform coat of machine blue or red 
lead to the driven bevel gear teeth (both sides) using 
a brush. 
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OVERHAUL<F4A33,W4A33>- Transfer <W4A33> 
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/ Matching Matching marks 

mark 




ZTFM0266 





Matching mark 
Matching mark 



ZTFM0267 



►B^ SPACER INSTALLATION, 

(i) Install the spacer that has been used. 



►C^ TRANSFER CASE SUB' ASSEMBLY 
INSTALLATION 

(1) With the matching marks in alignment, install the transfer 
case adapter sub assembly to the transfer base sub as- 
sembly. ' ' "' 



(2) Install the transfer case adapter sub assembly to the 
transfer case sub assembly and tighten the mounting 
bolts to specified torque. 

Transfer case adapter mounting bolt: 39 Nm (28 ft.lbs.) 



(3) Using the special tool, turn the drive bevel gear shaft 
(one turn in normal direction, one turn in reverse direction). 

NOTE 

Do not give the drive bevel gear shaft more than one 
turn in either direction as this causes unclear todth contact 
pattern. ■ f * : 



(4) Align the driven bevel gear and transfer case matching 

marks. ',. 
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Z2210I31 




ZTFM0246 



(5) Check that the drive 'bevel gear tooth contact is normal, 
NOTE 

Refer to the TOOTH CONTACT AD^pSTMENT PROCE- 
DURES on page 23C-xxx for the standard tooth contact. 



(6) Check that the drive bevel gear and driven bevel backlash 
is as specified. 

Standard value: Bevel gear set backlash 
0.08-0.13 m m (.0031 -.0051%.) ; 



►D-^ EXTENSION HOUSING INSTALLATION 

(1) Apply sealant to the adapter flange surface and install' 
" the extension housing. -\ "' A 

Specified sealant: ,<>-$M * 

Mitsubishi genuine sealant Part No. MD997740 

or equivalent * , ? 1 ■ ; ' \, 

NOTE - - " ' ; 

Squeeze out sealant from the tube uniformly and continu- 
ously in adequante amount. 

J^EM SEALANT TO COVER GASKET APPLICATION 

'Specified sealant: j 
3M ATD Part No. 8660 or, equivalent 
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AUTOMATIC TRANSAXLE 
OVERHAUL<F4A33, W4A33>- Transfer <W4A33> 
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TOOTH CONTACT ADJUSTING PROCEDURES 

1. Standard tooth contact 'pattern 

A Small end side 
B Drive side tooth face 

(Side on which force acts 
C Big end side 

D Coast side tooth face . /\> 

(Side on which force acts when reversing) 



4, 



running forward)' 




TFM0I51 
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2. Tooth contact pattern- produced when drive bevel 
gear height is too large ^ / 

Cause 

The driven bevel is too close to the drive bevel gear. 



Remedy 

Use thicker bevel gear mount adjusting spacer to separate, 
the driven bevel gear more from the drive, bevel gear. 




3. Tooth contact pattern produced when driven bevel 

gear height is too small 

Cause 

The driven bevel gear is too separated from the drive, 
bevel gear. 



TFMOI53 



Remedy 

Use thinner driven bevel gear mount adjusting spacer 




to bring the driven bevel gear more closer to the drive 
bevel gear. 



TFM0154 
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AUTOMATIC TRANSAXLE 

overhaul<F4A33,w4A33>- Transfer <W4A33> 



Drive bevel gear 
mount adjusting 
spacer 



Drive bevel gear 
preload adjusting 
spacer 




Driven beve 
gear mount 
adjusting 
spacer 



Driven beve 
gear preloac 
adjusting 
spacer 



Z2210129 



NOTE > 

(1) If correct tooth contact cannot be obtained even by 
change of the driven bevel gear mount adjusting 

spacer, increase or decrease the drive bevel gear 
preload adjusting spacer and-the drive bevel gear 
mount adjusting spacer as described below and then 
adjust tooth contact again. 

• When the driven bevel, gear height is too small even 
if the thinnest driven bevel gear mount adjusting 
spacer 0.13 mm (.0051 in.) is used: 

Replace the drive bevel gear mount adjusting spacer 
that is in use with one that is one rank thicker and 
replace the drive bevel preload adjusting spacer that 
is in use with one that is one rank thinner. 

• When the driven bevel gear height is too large even 
if the thickest driven bevel gear mount adjusting 

„ spacer 0.52 (.0205 in.) is used: 

Replace the drive bevel gear mount adjusting spacer 
that is in use with one that is one rank thinner and 
replace the drive bevel gear preload adjusting spacer 
that is in use with one that is one rank thicker. 

Repeat above steps until the tooth contact pattern 
equal or close to the standard pattern is obtained. 

(2) If the tooth contact pattern cannot be adjusted close 
to the standard pattern by above adjustment, replace 
the drive bevel gear and driven bevel gear as a set 
and readjust the tooth' contact. „>■■■■' 

I » i*"' 5 - 
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AUTOMATIC TRANSAXLE 

OVERHAUUF4A33, W4A33> -Transfer Case Adapter <W4A33> 




Disassembly steps 

^►►E^ 1. Lock nut 

-^B^ ►D-^| 2. Driven bevel gear 

►C^ 3. Taper roller bearing 

►B-^ 4. Spacer 
5. Collar 



ZTFA0604 



^►►A^9 



6. Outer race 

7. Outer race 

8. Transfer case adapter 
Taper roller bearing 




DISASSEMBLY SERVICE POINTS 
<«A^ LOCK NUT REMOVAL 

(1) Unlock the lock nut. (Straighten the bent nut.) 

(2) Holding the driven bevel gear in a workbench and using 
the special tool, remove the lock nut. 



MD998834 
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MD998825 



M099881 2 



MD99881 4 
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DRIVEN BEVEL GEAR ASSEMBLY REMOVAL 
(1) Using a press, remove the driven bevel gear assembly. 



<4C> OUTER RACE REMOVAL 

(1) Remove the outer race, striking lightly with a screwdriver, 
etc. 



<4D^> TAPER ROLLER BEARING REMOVAL 



REASSEMBLY SERVICE POINTS 

►A^ TAPER ROLLER BEARING INSTALLATION 
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AUTOMATIC TRANSAXLE 

OVERHAUUF4A33, W4A33> - Transfer Case Adapter <W4A33> 






S V 








— MD998812 






— MD998814 






|§t MD998822 
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**B<4 SPACER SELECTION 

(1) Use the existing spacer to assemble "the transfer case 
adapter. 

(2) Using the special tool, check that the bevel gear rotating 
drive torque is within standard range! 

Standard value: 1.0-1.7 Nm (.72-1.23 ft.lbs.) 

(3) If the rotating drive torque is outside of the standard range, 
adjust using adjusting spacers. '/, 



►C^ TAPER ROLLER BEARING INSTALLATION 




Matching mark 



4TTFF 



ZTFM0269 



►D^ DRIVEN BEVEL GEAR INSTALLATION 

(1) Attach the driven bevel gear to the transfer case a 
and then align their matching marks. 




— ZTFA0314 



►E^ LOCK NUT INSTALLATION 

(1) Holding the driven bevel gear in a workbench and using , 
the special tool, tighten the lock nut to the specified torque. 

Driven bevel gear lock nut: 150 Nm (108 ft.lbs.) 



(2) Caulk the lock nut at two positions. 
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TRANSFER CASE <W4A33> 
DISASSEMBLY AND REASSEMBLY 



23300730012 




* ■ I 



39 Nm 
2 9 ft.lbs. 



t+m. Lubricate all 
* ™ internal parts 
with gear oil 
during reassembly. 



ZTFAOA03 



Disassembly steps 

1. Transfer cover 

2. O-ring 
►E^ 3. Spacer 

4. Outer race 
5. Drive bevel gear shaft 
6. Outer race 



►E<* 7. Spacer 
►C^ 8. Oil seal 

9. Transfer case 
10. Drive bevel gear 
-^A^ ►A-^ 1 1 . Taper roller bearing 
<4A^ ►A-^ 1 2. Taper roller bearing 
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AUTOMATIC TRANSAXLE 

OVERHAtJL<F4A33,W4A33>- Transfer Case <W4A33> 



MD99880 1 




r 



MD998812- 



MD998812 



2TFA0298 




MD998827 



BTFA0301 




MD99881 8 



BTFA0302 



Matching mark 



Matching 
mark 




DISASSEMBLY SERVICE POINT 
^A^ TAPER ROLLER BEARINGS, 



n 



REASSEMBLY SERVICE POINTS 

M<4 TAPER ROLLER BEARING INSTALLATION 



►B^ DRIVE BEVEL GEAR INSTALLATION 

(1) Install the drive bevel gear to the drive bevel gear shaft 
with their matching marks in alignment 



ZTFM027O 
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AUTOMATIC TRANSAXLE 

pvERHAUL<F4A33,W4A33>- Transfer Case <W4A33> 




►C^OIL SEAL INSTALLATION 



r Matching 
^~ mark 

I \ 



MB991144 




(I YTFA0306 



►D-^ DRIVE BEVEL GEAR SHAFT INSTALLATION 

(1) Install the drive bevel gear shaft to the, transfer case 
and align the matching mark on the transfer case with 
that on the drive bevel gear shaft. 



►E^ SPACER SELECTION 

(1) Use the existing spacer to assemble the transfer case. 

(2) Using the special tool, check that the bevel gear rotating 
drive torque is within standard range. 

Standard value: 1.7-2.5 Nm (1.23-1.81 ft.lbs.) 

(3) If the rotating drive torque is outside of the standard range, 
adjust using adjusting spacers. 

NOTE 

For adjustment, use two spacers of which thickness is 
as close as possible to each other. 
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AUTOMATIC TRANSAXLE 

OVERHAUL<F4A33,W4A33>- Extension Housing <W4A33> 



EXTENSION HOUSING <W4A33> 

DISASSEMBLY AND REASSEMBLY 



23300760011 






Disassembly steps 

►B-^ 1. Air breather 

2. Dust seal guard 

►A<^ 3. Oil seal 

4. Extension housing 




MD998812 
MD998822 



ATFA0319 




REASSEMBLY SERVICE POINTS 
►A^ OIL SEAL INSTALLATION 



yB<4 AIR BLEEDER INSTALLATION 

(1) Apply sealant to the outer diameter of the air bleeder 
and install the air bleeder. 

Specified sealant: 

3M SUPER WEATHERSTRIP No. 8001 or equivalent 
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GENERAL INFORMATION 



23310010018 



The F4AC1 four-speed FWD transaxle uses fully-adaptive controls. Adaptive controls are those which 
perform their functions based on real-time feedback sensor information. The t&axle uses hydraulically 
applied clutches to shift a planetary gear train. 



SECTIONAL VIEW 



Case 



Overdriye 
crutch '"* 



Reverse clutch 



Torque converter 
clutch 



Torque 
converter 



Oil pump 



2-4cJutch 



low/Reverse 
clutch 




Output 
speed 
sensor 



Planetary 
gear set 



Output 
shaft 
gear 



Transfer 
shaft )■<■'& 



Transfer shaft 
gear 



Differential 
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1. Torque converter clutch 

2. Low reverse clutch 

3. 2-4 clutch 

4. Underdrive clutch 

5. Overdrive clutch 

6. Reverse clutch 

7. Torque converter 

8. Accumulator 

9. Cooler 

10. Bypass 

11. Torque converter control 

12. Torque converter clutch control 



13. Switch valve 

14. Low reverse.. Reverse/Torque 
converter clutch solenoid y 

15. 2-4 clutch/low reverse solenoid , „ 
1 6 . Underdrive solenoid * : > ' "* ' "'" " " 

17. Overdrive solenoid 

18. Regulator 

-19. Vent reservoir ... i 

20. Manual valve 

21. Pump 

22. Filter •* - 
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SPECIFICATIONS - 1 *Q£h 



GENERAL 


SPECIFICATIONS 




Items 


Specifications :< 


Model 


F4AC1-3-QZAF 


Applicable engine 420A 


Type 


Fully-adaptjve, electronically^ontrpIJed, four-speed automatic 


Torque converter 


3-element with torque converter clutch * 




1st 


2.84 '" " " , 




2nd 


1-57 


Gear ratio 


3rd 


1-00 , ,.. , 




4th 


0.69 




Reverse 


2.21 



SERVICE SPECIFICATIONS 



Items 


oianaara vaiue s-_. 


Oil pump outer gear to pocket clearance mm (in.) 


0.04%-0". 1 41 (.00177-.00555) 


Oil pump outer gear side clearance mm (in.) 


0.020-0.046 (.OOO79-.OO101) 


Oil pump inner gear side clearance mm (in.) 


0.020-0.046 (.0007&-.00181) 


Output gear bearing preload mm (in.) 


0.02-0.05 (.0008-.0020) 


Output gear turning drive torque Nm (ft.lbs.) 


0.34-0,90 (0.25-0.65) 


Input shaft end play mm (in.) 


0.13-0.64 (.0051 -.0252) : 


Transfer shaft bearing end play mm (in.) 


0.05-0. 1 0 '"' (.0020-.Q039) 


Differential bearing preload mm (in.) 


0.15-0.29 (.0059-.0114) r 
, - - 


Differential side gear end play mm (in.) 


0.025-0.330 (.00098-.01299) 


Differential turning drive torque Nm (ft.lbs.) 


0.56-2.03 (0.41-1.47) 


Underdrive clutch clearance mm (in.) 


0.91-1.47 (.0358-. 0579) 


Overdrive clutch clearance mm (in.) 


1.07-2.44 (.0421 -.0961) 


Reverse clutch clearance mm (in.) 


0.76-1 .24 (.0299-.0488) 


2/4 clutch clearance mm (in.) 


0.76-2.64 (.0299-. 1039) 


Low/reverse clutch clearance mm (in.) 


1.04-1.65 (.0409-. 0650) 
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TORQUE SPECIFICATIONS 23316040017 



Items 


Nm 


ft.lbs. 


Differential cover bolts 


19 


14 


Differential ring gear bolts 


95 


70 


Differential retainer bolts 


28 


20 


Extension housing bolts 


28 


20 


Oil pan bolts 


19 


14 


Output gear bolt 


271 


200 


Pump bolts 


22 


16 


Rear cover bolts 


19 


14 


Transfer shaft gear nut 


271 


200 


Valve body bolts 


5 


3.6 



SEALANTS 22210056010 



Items 


Specified sealant 


Quantity 


Oil pan 


Loctite 18718 or equivalent 


As required 


Rear cover 


Loctite 18718 or equivalent 


As required 


Rear cover bolts 


Loctite 18718 or equivalent 


As required 


Differential cover 


Loctite 18718 or equivalent 


As required 


Differential bearing retainer 


Loctite 18718 or equivalent 


As required 


Differential bearing retainer bolts 


Loctite 18718 or equivalent 


As required 


Extension 


Loctite 18718 or equivalent 


As required 
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THRUST PLATE, THRUST WASHER, REACTION PLATE," SNAP Rlftd, SHIM FlDR 
ADJUSTMENT 23310060013 



Thrust washer (For adjustment of differential side gear end play) 



Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) * 


0.81 (.0319) 


0.93 (.0366) 


1.07 (.0421) 


1.1 9 (.0469) 


Reaction plate (For adjustment of low/reverse clutch clearance) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


5.36 (.2110) 


5.88 (.2315) 


6.40 (.2520) 




6.92 (.2724) 


5.62 (.2213) 


6.14 (.2417) 


6.66 (.2622) 






Thrust plate (For adjustment of input shaft end play) 


Thickness mm (in.) 


Thickness mm (in.) 




. : -> 


0.81 - 1.03 (.031 9 -.0406) 




2.13 -2.35 (0.839 - 


.0925) 




1.03 -1.25 (.0406 -.0492) 




2.35-2.57 (.0925- 


-.1012) 




1.25 - 1.47 (.0492 -.0579) 




2.57 -2.79 (.1012- 


.1098) 




1.47 - 1.69 (.0579 -.0665) 




2.79 - 3.01 (.1098 - 


.1185) 




1.69 -1.91 (.0665 -.0752) 




3.01-3.23 (.1185- 


.1272) 




1.91-2.13 (.0752 -.0839) 




3.23-3.45 (.1272- 


.1358) 





Reaction plate (For adjustment of underdrive clutch clearance) 



Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness 'mm (in.) 


5.52 (.2173) 


6.01 (.2366) 


6.50 (.2559) 


6.99 (.2752) 


Snap ring (For adjustment of reverse clutch clearance) 






Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


1.56 (.0614) 


1 .80 (.0709) 


2.05 (.0807) 


2.30 (.0906) 


Shim (For adjustment of out 


put gear bearing preload, transfer shaft bearing end play) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.)" 


3.22 (.1268) 
3.26 (.1283) 
3.30 (.1299) 
3.34 (.1315) 
3.38 (.1331) 
3.42 (.1346) 


3.46 (.1362) 
3.50 (.1378) 
3.54 (.1394) 
3.58 (.1409) 
3.62 (.1425) 
3.66 (.1441) 


3.70 (.1457) 
3.74 (.1472) 
3.78 (.1488) 
3.82 (.1504) 
3.86 (.1520) 
3.90 (.1535) 


3.94 (.1551) 
3.98 (.1567) 
4.0 2 (.1583) 
4.06 (.1598) 
4.10 (.1614) 
4.14 (.1630) 


Shim (For adjustment of output gear bearing preload, transfer shaft bearing end play) 
*1: Also used as "test" shim. (Output gear) 
"2: Also used as "test" shim. (Transfer shaft) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


4.18 (.1646) 
4.22 (.1661) 
4.26 (.1677) 
4.30 (.1693) 


4.34 (.1709) 
4.38 (.1724) 
4.42 (.1740) 
4.46 (.1756) 


4.50 (.1772)* 1 
4.54 (.1787) 
4.58 (.1803) 
4.62 (.1819) 


4.66 (.1835)* 2 


Shim (For adjustment of differential bearing preload) 
*3: Also used as "test" shim. (Differential bearing) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


Thickness mm (in.) 


0.50 (.01 97)* 3 
0.55 (.0217) 
0.60 (.0236) 


0.6 5 (.0256) 
0.70 (.0276) 
0.75 (.0295) 


0.80 (.0315) 
0.85 (.0335) 
0.90 (.0354) 


0.9 5 (.0374) 
1 .00 (.0394) 
1.05 (.0413) 
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SPECIAL TOOLS 



Tool 


Tool number and 
name 


Supersession 


Application 








MB990933 
Installer adapter 


MB990933-01 


Installation of differential bearing retainer 
bearing cup. 








MB990936 
Installer adapter 


MB990936-01 


Installation of transfer shaft gear bearing cup, 

output bearing cup. 




MB990938 
Installer bar 


MB990938-01 


Use with MB990933, MB990936. 








MB995001 
Bearing puller 


5048 


Removal of transfer shaft gear bearing race, 
rear carrier cone. 








MB995002 
Bearing puller 


5048-3 


Removal of rear carrier cone. 


c 






MB995003 

Installer 

remover 


5049-A 


Installation and removal of transfer shaft. 








MB995004 

Bearing cap 
installer 


5050 


Installation of output bearing cup. 




MB995005 

Spring 

compressor 


5058 


Removal of 2/4 clutch retainer snap ring. 
Ihstallation and removal of low-reverse clutch 
snap ring. 
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Tool 


Tool number and 
name 


Supersession 


Application 




MB995006 
Spring com- 
pressor 


5059 


Installation and removal of low-reverse clutch 
snap ring, underdrive clutch spring retainer 
snap ring. 








MB995007 
Seal installer 


5067 


Installation of underdrive clutch spring retain- 
er snap ring. 




MB995008 
Snap ring plier 


6051 


Installation and removal of transfer shaft 
bearing snap ring. 








MB995009 
Thrust button 


6055 


Removal of output gear, rear carrier cone. 


f f O 






MB995010 
Disc 


6057 


Installation and removal of low-reverse clutch 
snap ring, overdrive piston snap ring. 






MB995011 
Bearing cup 
remover 


6062 


Removal of transfer shaft gear bearing cup, 

output bearing cup. 




MB995012 
Holder 


6259 


Installation and removal of transfer shaft gear 
nut, output gear bolt. Adjustment of output 
gear, transfer shaft. 

: , ; * — i*. 




MB995013 
Special bolts 


6260 


Adjustment of output gear clearance. 
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Tool 


Tool number and 
name 


Supersession 


Application M 




IVID57!70U 1 *r 

Gear installer 


tool 


Installation of transfer shaft opar 




MB995015 
Dial indicator tip 


MB995015-01 


Adjustment of low-reverse clutch. 




Moyyou id 

Installer 

remover 


Ucilcfal bci Vloc 

tool 


T/C clutch switch valve. 




MB99501 7 

Installer 

remover 


MB995017-01 


Installation and removal of regulator valve. 


i 


Puller 


m uayoo«K}-u i 


Damnwal /Sf H!ffc^i"antial Hoarinn onTio 

neriiovcn 01 uiiiwreiiudi ucaiiny uuiic 




MB995029 
Adapter blocks 


MD998348-01 


Removal of differential bearing cone. 




MB995030 
Dial indicator 
set 


oenerai service 
tool 


AHh ictmant iSf iinriorHriv/o r*lnti"*h plPfirfmPP 
MUJUSUIloMl UI UilUclUiIvy l/iuil/l i islcaicu iv*o, 

overdrive clutch. '- ; -\' > 




MB995031 
Puller set 


MIT3752A-1 


Removal of oil pump. 
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Tool 


Tool number and 
name 


Supersession 


Application iooT 




MB995032 
oeai remover 


C-3981 


Removal of oil pump oil seal. 

•iff';-" / 
' ■'" ■ i 

> jK-'-r,;-*-, 




MB995038 
Differential 
bearing torque 
tool 


C-4995 


Adjustment of differential bearing. 


<< 




? 


MB995039 
Adapter 


C-4996 


Removal of differential bearing cone. 
AHii iQtmpnt of HifforAntiial <sinP noar Haat- 

^VUJUOU 1 Id It vl Ulllvl vl ILIul DJvIO UC7CI1 l/IUal 

ance. ' 






MB995041 
Bearing and 

gear remover 


L-4406 


Removal of differential bearing cone. 












MB995042 
Bearing and 
gear remover 


L-4406-3 


Removal of differential bearing cone. 

p - 






MB995043 
Gear puller 


L-4407 


Removal of transfer shaft gear, output gear. 
Adjustment or output gear clearance, xransier 
shaft. ] 




MB995044 
Bolts 


L-4407-6 


Removal of transfer shaft ge ar, output gear., , 
shaft. ' /, ' 1 ■ 








MB995045 
Fixture 


L-4432 


Adjustment of output gear clearance, transfer 

chaff 
9i leu I. 
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1 

Tool 


Tool number and 
name 


Supersession 


Application 




MB995046 
Remover 


L-4435 


Removal of differential bearing retainer. 




MB995047 
Checking tool 


L-4436-A 


— — , — ■ : : 

Adjustment of differential clearance, 
differential turning drive torque. 

7 

,f 




MB995048 

IVI U^gJUtU 

Cup remover 


L-451 8-1 


Romn\/a 1 nf H ifforontia 1 hoa ri nn rfitdinor 

nci llUVdl Ul U II lt> 1 Cl ILIdl UCCll 1 1 IU 1 GICMI ICI 

bearing cup. Adjustment of differential bearing. 




MB995049 
Button 


L-4539-2 


Removal of transfer shaft aear bearina cone. 




1 VI U 17 5700*rO 

Bearing and 
gear puller 




Rpmoval nf transfer ^haft aear bearina con© 




MD998801 

Bearing 

remover 




Rpmnval nf tran^fpr ^hpft hparinn rnnp 

i ici i luvai \j\ Liai ioici oiicui udcii 1 1 1 u uu i ic . 




Installer cap 


tool 


ll<5P with MDQ98813 MD998814 MD998821. 

vtOC Will 1 IVIvw'vUU 1 Wj IVI I— ' C/ \t\J\J 1 ~y IVIWWfc/W*- 1 y 

MD998823, MD998825, MD998827. 




MD998813 

lnstaller-100 


General service 
tool 


Use with MD998812, MD998821 , MD998825. 
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Tool 


Tool number and 
name 


Supersession 


Application ' 




MD998814 
lnstaller-200 


MIT304180 


Use with MD998812, MD998821. 




MD998821 
Installer adapter 
(44) 




Installation of transfer shaft bearing cone, 
rear carrier cone. 




MD998823 
Installer adapter 
(48) 




Installation of transfer shaft gear bearing 

conG, output bearing conG. 




MD998825 
Installer adapter 
(52) 


General service 
tool 


Installation of oil pump oil seal. 




MD998827 
Installer adapter 
(56) 


MD998827 


Installation of differential oil seal, differential 
Dearing retainer peanng cyp. . 
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TRANS AXLE 23310080012 

DISASSEMBLY 

Caution 

Do not intermix clutch discs or plates, or the unit might 
fall. 



Oil pan bolts 




CAT0029 



Oil pan 




Oil pan flange 



Oil filter 



CAT0030 




Oil filter 



CAT0031 



Valve body 



Valve body 
attaching bolts (18) 




^fff CAT0032 



(1) Remove oil pan bolts. 



(2) Remove oil pan. 



(3) Remove oil filter. 



(4) Remove valve body attaching bolts (18). 
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Guide bracket 




CAT0033 



vjuiuc uiaor\oi. 



Valve body 




(6) Remove valve body. 



Underdrive clutch 
accumulator 




CAT0036 



Accumulator piston 
(Overdrive or 
underdrive) 



Return spring 




' Seal ring 



Seal ring 



CAT0037 



Snap ring 




Plug 

CAT0038 



(7) Remove underdrive clutch accumulator and overdrive 
clutch accumulator with return, springs and seal rings. 



(8) Remove return spring and two seal rings from the overdrive 
and underdrive clutch accumulator pistons. 



(9) Remove the snap ring 'holding the low/reverse 
accumulator plug (cover) in place. ■ 
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Seal rings 




CAT0040 



Accumulator piston 
Note: notch 
Return springs 



Seal rings 




CAT0041 




Dial indicator 



Input shaft \\ \- 



CAT0042 




(10) Using adjustable plies, pull out low/reverse accumulator 
plug. 



(11) Put a dab of petrolatum on the top of low/reverse, 
accumulator piston. Using a smooth-surface bar or, 
equivalent, press the bar evenly against the petrolatum 
so it sticks to the piston. Pull out the piston'. 



(12)Remove two return springs. 



(13) Measuring input shaft end play before disassembly Will 
usually indicate when a No. 4 thrust plate change is 
required (except when major parts are replaced). The 
No. 4 thrust plate is located > behind the overdrive clutch 
hub. ,. . !l 
Attach a dial indicator to transaxle bell-housing with, its 
plunger seated against end of input shaft. 

Move input shaft in and out to obtain end play reading. 
End play specifications are 0.13 to 0.64 mm ,(.005 to 
.025 inch.). Record indicator reading for reference when 
reassembling the. transaxle. 

(14) Remove input speed sensor. 
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CAT0044 



CAT0045 



Oil pump 



CAT0046 



N Pump 
gasket 




(17)Strike the weights of the pullers against the bolt heads 
of the tools to loosen the pump. "Push in" on input shaft; 
while loosening pump. " ;! ' 



(18)Remove oil pump 



(19)Remove oil pump gasket. 
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No. 1 caged 
needle bearing 



Note: 
Tanged 
side out 




CAT0049 



Input clutches 
assembly 




No. 4 thrust 
washer ^ 



CAT0050 



Front sun gear 
assembly 




No. 4 thrust 
washer 



CAT0051 



No. 6 needle 
bearing ©dS? 



Front carrier and 
CS^ rear annulus 
assembly 




CAT0052 



(21)Remove No. 1 caged needle bearing. 



(22)Remove input clutches assembly. 



(23)Remove No. 4 thrust plate and front sun gear assembly. 



(24)Twist and pull to remove front carrier and rear annulus 
assembly. 

Remove No. 6 needle bearing. 
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No. 7 needle % 
bearing t 




Rear sun gear 



CAT0053 



MB995005 



2/4 clutch 
retainer 




Snap ring 

~ CAT0054 



2/4 clutch 
retainer 




CAT0055 



2/4 clutch 
retainer 




Return spring 



CAT0056 



(25)Remove rear sun gear and No. 7 needle bearing. 



(26)lnstall spring compressor MB995005. Using the special 
tool, compress the 2/4 clutch retainer just enough to 
remove the snap ring. 

Using a screwdriver, remove the 2/4 clutch retainer snap 
ring. 



(27)Pull up 2/4 clutch retainer by hand. 



(28)Remove 2/4 clutch retainer. 
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Clutch plate 



2/4 Clutch 
disc 




Clutch reaction 
plate 



Screwdriver 

Low/levers 
tapered snap ring 




Oil pan 
face 



CAT0060 



Low/reverse 
reaction plate 




CAT0062 




One disc from 
low/reverse 
clutch 



CAT0063 



Screwdriver 



Low/reverse 
reaction plate 
flat snap ring 




Vf'< 

CAT0064 



(30) Remove 2/4 clutch pack. 
NOTE 

Tag 2/4 clutch pack for reassembly identification. 



(31)Remove tapered snap ring by prying with a screwdriver 

as shown. 



(32)Remove low/reverse reaction plate. 



(33)Remove one disc from low/reverse clutch. 



(34)Using a screwdriver, pry out the low/reverse reaction plate 
flat snap ring. 

Caution 

Use care not to scratch the clutch plate with 
screwdriver tip while prying out snap ring. 
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(35)Remove low/reverse clutch pack. 
NOTE 

Tag low/reverse clutch pack for reassembly identification. 



(36)Remove rear cover bolts. 



(37)Remove rear cover. 



(38)While holding transfer shaft gear with Holder MB995012, 
loosen transfer shaft gear nut. 



(39)Remove transfer shaft gear nut and lock washer. 
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MB995044 . 



Transfer shaft 

-gear 




MB995043 



Transfer shaft V^<& x Bearing cup 
— retainer 




Shim 



CAT0O73 




Bearing cup retainer CAT0074 



MB998348 



Transfer : 
gear 




MB995049 



Wrenches 



NB995011 




Transfer shaft 
bearing cup 
retainer 



CAT0077 



(40)lnstall Gear Puller MB995043 and Bolts MB995044 to 

transfer shaft gear. ft 

Using the appropriate wrench, turn, "the, center bolt 

clockwise to remove gear. 



(41)Remove transfer shaft gear and shim. 



(42) Remove bearing cap retainer. 



(43)lnstall Bearing Puller MD998348 and Button MB995049 
on transfer shaft gear bearing to remove bearing. 



(44)Using Bearing Cup Remover- MB99501 1 , remove transfer 
shaft gear bearing cup. 
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MB995011 




Transfer shaft 

~CAT0079 



(45)Remove transfer shaft bearing snap ringwith Snap Ring 
Pliers MB995008 



MB995003 



Transfer shaft 




Output gear 



CATOO80 



Bearing cup Bearing 



O-ring 




- Oil baffle 



Transfer shaft 



CAT0083 




CAT0084 



(46)Remove transfer shaft with Installer/Remover MB995003. 



(47) Remove oil baffle and bearing cup from transfer shaft. 



(48)Remove transfer shaft bearing with- Bearing Splitter 
MD998801. 



v a,: 



(49)While holding output gear with Holder MB99501 2, loosen 
output gear bolt. 
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Output gear 




Bolt 



CAT0085 



Output gear 




MB995044 
MB995043 



CAT0086 




Rear 
carrier 
assembly 



Shim 



CAT0089 



(50)Remove output gear bolt and coned lock washer. 



MB998348 



Output gear 




.MB995049 



Bearing 



CAT0236 



(51)lnstall Gear Puller MB995043 with Bolts MB995044 and 

Thrust Button MB995009 to output gear. Turn puller center 
bolt clockwise to remove gear. 



(52)Remove output gear and shim. 



(53)lnstall Bearing and Gear Puller MD998348 and Button 
MB995049 on output gear bearing to remove bearing. 
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Rear carrier 
assembly 



MB995001, 
MB995002, 
and MB995009 



CAT0093 



(55)Remove gear carrier bearing with-, Rearing Puller 
MB995001 and MB995002 and Thrust Button MB995009. 



MB995006 



MB995010 




MB995005 



CAT0095 



(56)Use center bolt of Spring Compressor MB9950G5, Spring 
Compressor MB995006 and Disc MB99501 0 to. assemble 
low/reverse spring compressor tool. 



Low/reverse 

clutch return 3 Snap ring ^ 
spring ;2s=5u»C^? I.MB995005 




a 

MB995010 



MB995006 

//// 
CAT0096 



(57)lnstall compressor tool to transaxle as shown. Compress 
low/reverse piston assembly. 

Position Spring Compressor MB995005to allow access 
to snap ring. 



Snap ring opening 
must be between 
spring levers 

//ft 



MB995010 



Low/reverse clutch 
return spring 



Snap ring 
pliers 




CAT0O97 




(58)Remove snap ring with snap ring pliers. 



(59)Remove low/reverse, piston return spring. 
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Anti-ratchet 
spring 




Park rod guide 
bracket anchor * 
shaft 



CAT0099 



Guide bracket.-^- \ _ Pivot shaft 
anchor shaft ^z^zz^^H 




Anchor shaft 
Plug x 



/VcATOlOO 



Guide bracket , 
pivot shaft 




CAT0101 



Anti-ratchet 
spring 



Pawl 



Guide bracket 




Pivot shaft 



CAT0226 



Pawl u 




Guide 






bracket 












Antkatchet 






sprhg 






CAT0227 



(60)Drive out park rod guide bracket anchor shaft with a : 
hammer and drift. 



(61)Remove guide bracket anchor shaft and plug. 



(62)Pull out guide bracket pivot shaft with pliers. 



(63) Remove pivot shaft and guide bracket. 



• Guide bracket' (assembled) 
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, Guide bracket 




Pawl 



Split sleeve 



Anti-ratchet 
spring , 

Stepped 

spacer Spacer 



CAT0228 



• Guide bracket (disassembled) 



_Low/reverse 
clutch piston 




Lip seal 



CAT0229 



Low/reverse 
clutch piston 
retainer 



, Screwdriver 



Torx-loc 
screws 




CAT0230 



(64)Remove low/reverse clutch piston. 



(65) Remove Torx-loc screws attaching low/reverse clutch 
piston retainer. 



Piston retainer 




Gasket 



CAT0102 



(66) Remove low/reverse clutch piston retainer. 



Gasket holes ^ Low/reverse clutch 
must be lined up fi=k piston retainer gasket 




CAT0103 



(67)Remove low/reverie clutch piston retainer gasket. 
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Output 



bearing caps 




Steel drift Hammer 



CAT0104 




CAT0105 



(68) Drive out "output bearing inner cup with a steel drift and 
hammer. 

Caution 

Drift bearing cup all the way,, around. 



(69) Remove output bearing outer cup with Bearing Cup 
Remover MB99501 1 . ' * "' 



' Si 
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Output bearing 
cup 




MB995004 



Gasket holes must =gi<^ Piston retainer 
be lined up gasket 




CAT0103 



REASSEMBLY 23310100012 

(1) Install both output bearing pups using Bearing Installer 
MB995004 and wrenches. 



(2) Install low/reverse clutch retainer gasket. 
Caution 

Be sure to align gasket holes. . . 



Piston retainer 




Gasket ^^s* 



CAT0102 



y Screwdriver 




Torx-loc screw 



CAT0230 



Clutch piston 




Lip seal 



Lip seal 



CAT0229 



(3) Install low/reverse clutch piston retainer. 



(4) install Torx-loc screws attaching low/reverse clutch piston 
retainer. 



(5) Install low/reverse clutch piston. 
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Anti-ratchet 
spring 



Pawl 



Guide bracket 




Pivot shaft 



CAT0226 



(6) Install pivot shaft and guide bracket. 
Caution 

Be sure that guide bracket and split sleeve touch 
the rear of the case. 



Guide bracket p aw | 




Anti-rachet 
spring 



Stepped spacer 



Spacer 



Split sleeve" 



CAT0228 



• Guide bracket (disassembled) 



Pawl 




Guide bracket 
anchor shaft 



Guide 
bracket 



Anti-rachet 
spring 

CAT0227 



Pivot shaft 




CAT0100 



• Guide bracket (assembled) 



(7) Install guide bracket anchor shaft and plug. 




F'ark rod guide 

bracket arrcrror 
shaft 



(8) Install park rod guide bracket anchor shaft with a hammer 
and drift. 
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Return Spring 




MB995010 




MB995006 MB995005 M^^c AT00 95 



Return spring ^ D 0 snap ring _ 5s 



MB995005 




MB995010 



MB995006 

/ /// 

CAT0096 



Snap ring openings must i^Snap ring pliers 
be between spring 




MB995010 



^ CAT0097 



New bearing 
cone 



MD99881 2 

- MD99881 3 
-MD998821 




(9) Install low/reverse piston return spring. 



(IO)Use center bolt of Spring Compressor MB995005, Spring 
Compressor MB995006 and Disc MB99501 0 to assemble 
low/reverse spring compressor tool. 



(11) Install compressor tool to transaxle as shown to compress 
low/reverse piston assembly. 



(12)lnstall snap ring with snap ring pliers. 
NOTE 

Be sure to place the opening between-spring ievers. 



(13)lnstall rear carrier bearing cone,,, press onto rear carrier 
using Installer Cap, MD99881 2, Installer-100,MD998813 
and Installer Adapter (44),MD998821. 
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Rear carrier 
assembly 



CAT0092 




Bearing 
Output gear 



MD998812 
MD998823 



\ CAT0237 



Rear carrier assembly 




CAT0268 



Wrenches 




Output gear 



CAT0087 



Output gear Torc l ue wrench 




J0088 



(14)lnstall rear carrier assembly. 



(15)lnstall bearing, press onto output gear using Installer Cap 
MD998812 and Installer Adapter (48) MD998823. 



(16)lnstall a 4.50 mm (.1772 in.) "test" shim on the rear carrier 
assembly hub, using grease to hold the shim in place. 



(17)lnstail output gear using Gear Installer MB995014 and 
two wrenches. 



(18)Tighten output gear bolt to 271 Nm (200 ft.lbs.) while 
holding output gear with Holder MB995012. 

Caution 

Original retaining bolt must not be re-used. Always 
use a new retaining bolt when reassembling. 
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(19) lnstall Dial Indicator Set MB995030 with Fixture 
MB995045 and Special Bolts MB995013. 

(20) Push and pull the gear while rotating back and forth to 
ensure seating of the bearing rollers. 

(21) Measure output gear end play. 

(22) Once bearing end play has 'been determined, refer to 
the Output Gear Bearing Shim, Chart for the required 
shim. *" : " 



OUTPUT GEAR BEARING SHIM CHART 



End play with 4.50 mm (.1772 
in.) "test" shim installed 


Required Shim 


mm 


in. 


mm 


in. 


0.05 


.0020 


4.42 


,.1740 


0.08 


.0031 


4.38 


.1724 


0.10 


.0039 


4.38 


.1724 


0.13 


.0051 


4.34 


.1709 


0.15 


.0059 


4.30 


.1693 


0.18 


.0071 


4.30 


.1693 


0.20 


.0079 


4.26 


.1677 


0.23 


.0091 


4.22 


.1661 


0.25 


.0098 


4.22 


.1661 


0.28 


.0110 


4.18 


.1646 


0.30 


.0118 


4.14 


.1630 


0.33 


.0130 


4.14 


.1630 


0.36 


.0142 


4.10 




0.38 


.0150 


4.10 


.1614 




End play with 4.50 mm (.1772 
in.) "test" shim installed 


Required Shim 


mm 


in. 


mm 


in. 


0.41 


.0161 


4.06 


.1598 


0.43 


.0169 


4.02 


.1583 


0.46 


.0181 


4.02 


.1583 


0.48 


.0189 


3.98 


.1567 


0.51 


.0201 


3.94 


.1551 


0.53 


.0209 


3.94 


.1551 ... 


0.56 


.0220 


3.90 


.1535 


0.58 


.0228 


3.90 


.1535 


0.61 


.0240 


3.86 


.1520 


0.64 


.0252 


3.82 


.1504 


0.66 


.0260 


3.82 


.1504 


0.69 


.0272 


3.78 


.1488 ' ' t 


0.71 


.0280 


3.74 


.1472 


0.74 


.0291 


3.74 


.1472 


0.76 


.0299 


3.70 


.1467 


0.79 


.0311 


3.66 


.1441 
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mm 


in. 


mm 


in..: 


0.81 


.0319 


3.66 


.1441 


0.84 


.0331 


3.62 


.1425 


0.86 


.0339 


3.62 


;i425 


0.89 


.0350 


3.58 


.1409 


0.91 


.0358 


3.54 


.1394 


0.94 


.0370 


3.54 


...1394 


0.97 


.0382 


3.50 


.1378 



Output gear 




CATO084 



Output gear g 



MB995009 




MB995044 
MB995043'W- 



CAT0086 




Rear carrier 
assembly 

Shim 



CAT0089 



Rear carrier assembly 




TSB 



(23)While holding output gear with Holder MB995012, loosen 
output gear bolt and washer. 



(24)lnstall Gear Puller MB995043 with Bolts MB995044 and 

Thrust Button MB995009 to output gear. Turn puffer center 
bolt clockwise to remove gear. 



(25)Ftemove the "test" shim and install the proper shim. 



(26)Use grease to hold the shim in place. I nsta ^ 'the output 
gear. 
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Output gear 



Torque 
wrench 




T0088 



(27)Tighten output gear bolt to 271 Nm (200 ft.lbs.) while 
holding,, output gear with Holder MB99501 2. 

Caution 

Original retaining bolt must not be re-used. Always 
use a new retaining bolt when reassembling. 




Output gear 



CAT0108 




Rear carrier 
assembly 

Shim 



Output 



CAT0089 



MB995014 



Wrenches 




Output gear| 



CATO087 



Output gear 




Bolt 



CAT0085 



(28)Using torque wrench, check the turnina.torque. The torque 
; should be between 0.34 to 0.90 Nm (3 to 8 in. lbs.). 
If the turning torque is too high, install a 0.04 mm (.0016 
in.) thicker shim. If the turning torque "S too | 0 w, install 
a 0.04 mm (.0016 in.) thinner shim. Rqrjeat until the proper 
turning torque is : obtained. \ 



(29)lnstall output gear and proper shim." 



(30)lnstall output gear, using Gear Installer MB995014 'and 
two wrenches. '"' " . 



(31) Install output gear bolt and coned lock washer. 
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Output gear Torque wrench 




00088 



New bearing 



•MD998812 



■MD998814 




(32)Tighten output gear bolt to 271 Nm (200 ft.lbs.) while 
holding output gear with Holder MB99501 2. 

Caution 

Always use new retaining bolt. Old retaining bolt must 
not be reused. 



(33)lnstall transfer shaft bearing press onto transfer shaft 
using Installer Cap MD998812 lnstalter-200 MD998814 
and Installer Adapter (44) MD998821. 



Bearing cup Bearing 



O-ring 




(34)lnstall oil baffle and bearing cup 'from transfer shaft. 




•Oil baffle 



Transfer shaft 



CAT0083 
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Transfer shaft 



MB995003 




Output gear CAT00 80 



MB995008 

;© 



Snap ring 




Transfer shaft 
"CATO079 



C3l 



Transfer shaft 
bearing cup 
retainer 




-MB990938 



MB990936 



CAT0233 




New bearing 

Transfer 
shaft 
gear 



MB99881 2 
-MB998823 



CAT0232 



Align indexing 
tab with slot 




Bearing cup -^tw 
retainer ^ CAT0074 



(35)lnstall transfer shaft' with Installer/Remover MB995003. 



it 



(36)lnstall transfer shaft bearing snap ring with Snap Ring ! 
Pliers MB995008. 



(37)lnstall transfer shaft gear bearing cup, use Installer 
Adapter MB990936 and Installer Bar MB990938. 



(38)lnstall bearing, press in using Installer Cap MD998812 
and Installer Adapter (48) MD998823. 



(39)lnstall bearing cup retainer. 
NOTE 

Align indexing tab with slot. 
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(40)lnstall a 4.66 mm (.1835 in.) "test" shim on the transfer 
shaft. 



(41)lnstall 'transfer shaft gear, using Gear Installer MB995014 
and two wrenches as shown. 



(42)Tighten transfer shaft gear nut to 271 Nm (200 ft.lbs.) 
while holding transfer shaft gear with Holder MB995012. 

Caution 

Original retaining nut must not be re-used. Always 
use a new retaining nut when reassembling. 



MB995030 
MB995013 




CAT0269 



(43) lnstall Dial Indicator Set MB995030 with Fixture 
MB995045 and Special Bolts MB995013. 

(44) Push and pull the gear while rotating back and forth to 
ensure seating of the bearing rollers. 

(45) Measure transfer shaft gear end play. 

(46) Once bearing end play has been determined, refer to 
the Transfer Bearing Shim Chart for the required shim. 

(47) End play should be between 0.05 to 0.10 mm (.0020 
to 0039 in.). 

If end play is too high, install a 0.04 mm (.0016 in.) thinner 
shim. If end play is too low, install a 0.04 mm (.0016 
in.) thicker shim combination. Repeat until 0.05 to 0.10 
mm (0.0020 to .0039 in.) end play is obtained. 
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TRANSFER GEAR BEARING SHIM CHART 





FnH ntav with i 

l_i ivj yjiay vviiii 

in.) "test" shim 


i Rfi mm ( 1 835 
nstalled 


Required Shim 


mm 


in. 


mm- ' " 


in. j, \ 


0.05 


.0020 


4.66 


.1835 


0.08 


.0031 


4.62 


,1819 


0.10 


.0039 


4.58 


.1803 


0.13 


.0051 


4.58 


•1803 


0.15 


.0059 


4.54 


.1787 


0.18 


.0071 


4.50 


,1772 


0.20 


.0079 


4.50 


.1772 


0.23 


.0091 


4.46 


.1756 


(T ZT 


.0098 

n-nr> 


I A At 


; 1756 , 






.1740 


0. 30 


.0118 


4, 38 


.1724 


0. 33 


I .0130 4.38 , .1724 


0. 36 


.0142 


4.34 


.1709 


0. 38 


.0150 


4.30* 


.1 633 


0,41 


.0161 


4.30 


•16 ..8 . 


0, 43 


.0169 


4,26 *m7,:-'.*i* , 




0, 46 


.0181 


4,22 .16P-I 


— -j 


0, 48 


.0189 


4,22 .16L. 






0.50 


.0107 


4.J8 f .** 1 646 


0, 53 


.0209 


4, 18 


.1646 *. !■ 


0, 58 


.0220 


4,14 


.1630 * ' 


0, 58 


.0228 


■4.10 


.T614 


0,81 


.0240 


4.10 


.1614 


0, 64 


.0252 


4.06 


.1598 


0^6 


.0260 


4.02 


.1583 


0.69 


.0272 




.1583 


0, 71 


.0280 


3, 98 


.1567 


0, 74 


.0291 


■3,94 „ ; 


.1551 


0.76 


.0299 


3,94 4 <J\ 


155f 


6.79 , .0311 


S.SQ 


.1535 


6,81 


.0319 


3.90 = ,1535 ■ 


(3,84 


.0331 


3,86 j .1520 


0.86 


.0339 


3.82 I 




0.89 


.0350 


3.82 


.1504 


/.U 


.0358 


3,78 


.-1488 


#.94 


.0370 


3, 74 


, 1 47? 


jl.97 


.0382 


3, 74 


.1472 




J. 99 


.0390 


3, 70 


.1457 




1,02 


.0402 


3, 66 


.1441 




1, 04 


.0409 


3, 66 


.1441 




1,07 


.0421 


3, 62 


.1425 




1,08 


.0425 


3, 62 


.1425 




1, 12 


.0441 


3, 58 


.1409 
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End play With 4.66 mm (.1835 
in.) "test" shim installed 


Required Shim •; & 

' . v' • 

r ' " t 


mm 


in. 


m m - 


in. 


1.14 ' 


.0449 


3.54 


.1394 7 


1.17 


.0461 


3.54 


.1394 . 


1.19 


.0469 


3.50 


.1378 


1.22 


.0480 


o.4b 


.1362 


1.24 


.0488 


3.46.. 


.1362 u 


1.27 


.0500 


3.42 


.1346 


1.30 


.0512 


3.38 


1331 . .. ... 


1.32 


.0520 


3.38 . ■ 


.1331 


1 .35 


.0531 


3.34 


•€ 04C- 

.1310 


1.37 


.0539 ^ 


3.34 >■" 


.1315 


1.40 


.0551 


—. — • . — — ^ — 
3.30 


.1299 ; 


1.42 


.0559 


3.26 


.1283 


1.45 


.0571 


3.26 


.1283 


1.47 


.0579 


3,22 


.1268 




Shim CAT0073 




(49)lnstall tranbfer shaft gear, using Gear Installer MB995Q14 

and two wrenches as shown. • 



(50)lnstall transfer shaft gear nut and lock washer. 
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Transfer shaft 
gear 



271 Nm Torque wrench 




Rear cover /° 



1/8 inch bead 




CAT0067 



Rear cover bolt 



Rear cover 




CAT0066 



Clutch plate (5) o 



Clutch discs 




CAT0065 



Screwdriver 



Snap ring 




(51)Tighten transfer shaft gear nut to 271 Nm (200 ft.lbs.) 
while holding transfer shaft gear with Holder MB995012. 

Caution 

Always use new retaining nut. Never reuse old 
retaining nut. 



(52) Install rear cover. 
NOTE 

Apply a, 1/8 inch wide bead of Loctite 18718 or equivalent 
as shown. 



(53)lnstall rear cover' 



bolts. 



s»fe ... it 



iii 



o si 



(54)lnstall low/reverse clutch' pack. 



(55)Using a screwdriver, install low/reverse reaction'plate flat' 
snap ring. . , \' "* 11 
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(56)Check clutch clearance. 'Set Dial Indicator set up 
MB995030 with Dial Indicator Tip MB995015 as shown. 

Press down on the clutch pack with finger and zero dial 
indicator. Raise one clutch disc with a hook tool. Read 
the dial indicator. 



(57)Select the proper low/reverse reaction plate to achieve 
specification: 

Low/reverse clutch pack clearance is 1.04 to 1.65 mm 
(.0409 to .0650 inch). 




Reverse clutch 



CAT0O63 



Reaction plate 




y CAT0062 



Reaction plate 



Sc r e w d r i v e r 
Snap ring 




Oil pan 
face 



CATO06O 



(58)lnstall last disc from low/reverse clutch. 



(59)lnstall low/reverse reaction plate with its flat side facing 
up. 



(60)lnstall new tapered snap ring with a screwdriver as shown 
with its tapered side facing up. 
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View from bell-housing 
Snap ring end 




Transaxle case oil pan face 

CAT0245 



Sequence 

A thru H= Install 



Clutch plate (4) 




CAT0059 



Note position /■ \ 

Return spring 




2/4 clutch retainer Long tab CAT0058 



2/4 clutch 
retainer 




CAT0055 



NOTE 

• Do not reuse the old snap. ring. 

• When installing a new snap ring, position the snap 
ring ends as shown. 

• Follow A - H sequence for best results. 



(61)lnstall2/4 clutch pack. 



(62)Note correct position of clutch return spring in relation 
with clutch retainer. 

Line up the piston spring cut-outs with the long tab and 
notch. 



(63)lnstall 2/4 clutch retainer. 
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(64)lnstall Spring Compressor MB995005. 

Using a screwdriver, install the 2/4 dutch retainer snap 
ring. 



(65)Check clutch clearance. Set up Dial Indicator set 
MB995030 with Dial Indicator Tip MB995015 as shown. 
Press down on the clutch pack with finger and zero dial 
indicator. Raise one clutch disc with a hook tool. Read 
the dial indicator. 



(66)The2/4 clutch pack clearance is 0.76 to 2.64 mm (.0299 
to .1039 inch). If not within specifications, the clutch is 
not assembled properly. There is no adjustment for the 
2/4 clutch clearance. 




No. 7 needle bearing 



Rear sun gear — 




CAT0053 



(67)lnstall rear sun gear and No. 7 needle bearing. 



No. 6 needlep^5*> 
bearing Front carner and rear 

u> \~* St?Pv annulus assembly 




CAT0052 



(68)lnstall front carrier and rear annulus assembly, push in 
and twist. 
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\ Front sun gear 
\\^ assembly 



(€9) Install front sun gear assembly 



Overdrive shaft 
assembly 



Thinnest 
No. 4 thrust 
plate 



Petrolatum 




CAT01U 



Input 
clutches 
retainer 



Input speed 
sensor hole 




CAT0112 



Oil pump assembly 




(70)To determine the proper thickness of the No. 4 thrust 
plate, select the thinnest No. 4 "test" thrust plate; Using, 
petrolatum to hold thrust ptate in position,, install input 
clutches assembly. Be sure the 'input clutches assembly 
is completely seated. 



Caution 

if view through input speed sensor hole is not as 
shown above, the input clutches assembly is not 
seated properly. 



(71)Remove the oil pump O-ring. You can install and remove 
the oil pump and gasket very easily to select the proper 
No. 4 thrust plate. 

Caution 

Be sure to install O-ring on oil pump after selecting 

the proper No. 4 thrust plate. 

Temporarily secure oil pump with 2 oil pump bolts. 

Insert a small bolt into end of input shaft. 

Measure input shaft end play. 

If end play readings are not within specifications, 

the transaxle assembly, will be damaged. 
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Dial indicator / 
CAT0114 

Use 2 bolts to hold pump in place 



(72)lnput shaft end play must be 0.13 to 0.64 mm (.0051 
to .0252 inch). Subtract end play specifications from end 
, play readings. Add the result to "test" shim to select proper 
shim. 

For example if end play reading is 1.40 mm (.0551 inch), 
subtract end play specifications. 1 .40 mm (.0551 inch) 
-[.13 mm (.0051 inch) to 0.64 mm (.0252 inch)] = 1.27 
mm to 0.76 mm (.0500 inch to .0299 inch), Add* "test" 
shim. 0.76 mm to 1.27 mm (.0299 inch to .0500 'inch) 
+ 0.81 mm (.0319 inch) = 1.75 mm to 2.08 mm (.0618 
inch to .0819 inch). 'Select shim closest to mid paint or 
1.69 mm to 1.91 mm (.0665 inch to .0752 inch). 




Input 
clutches 
assembly 




NoAibnjst 

washer 



CAT0050 



No. 1 caged 
needle bearing * 



Note: Tanged 
side out 




CAT0049 



(73)lnstall No. 4 thrust, plate. 



t, 



(74)lnstall input clutches assembly. 



(75)lnstall No. 1 caged needle bearing with its tanged side 
facing out. 
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Cooler bypass 



valve 



CAT0048 



Pump 
gasket 




Oil pump 




Gasket 



CAT0046 



Pump attaching 
bolts 




CAT0O43 



Accumulator piston 
Notch 
Return springs 



Seal rings 




CAT0041 



(76>lnstall cooler bypass valve. . ;( , 

'Caution ' ' ■■ !;fh, ; 

The cooler bypass valve must be replaced If a 
transaxle failure has occurred. Do not reuse or attempt 
to clean old valve. When installing bypass value, insert 
with O-ring end toward rear of case. 



(77)lnstall oil pump gasket. 



(78)lnstall o i I pump. 
Caution 

Be sure oil pump O-ring Is installed. 



(79)lnstall pump attaching bolts. 



(80) Install two r e t u r n springs. 
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Accumulator 
piston 



Return spring 




• Seal ring 



Seal ring 



CAT0037 



Underdrive clutch 
accumulator 




Valve body 




Park rod 



CAT0035 



Valve body 




CAT0034 



(81)lnstall the snap ring holding the low/reverse accumulator 
plug (cover) in place. 



(82)lnstall return spring and two seal rings from the overdrive 
and underdrive clutch accumulator pistons. 



(83) Install underdrive clutch accumulator and overdrive clutch 
accumulator with return springs and Seal rings: 



(84)Position detent as shown. 



(85) Install valve body. 



TSB Revision 



Oil filter 




CAT0031 



Oil pan 




1/8 inch bead 



Oil filter 



CAT0030 



Oil pan bolts 
(Use Loctite 18718) 




CAT002? 



(88)lnstall oil filter. 



(89)lnstall oil pan. 
NOTE 

Apply a 1/8 inch wide bead of Loctite 1 8718 or equivalent. 



(90)lnstaJI oil pan bolts. 
NOTE 

Use Loctite 18718 or equivalent under bolt 



<f.,. 
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INPUT CLUTCHES 23310120018 
DISASSEMBLY 

Place input clutches assembly on wood blocks of equivalent, 
as shown to facilitate disassembly and reassembly. 
(1) Tap down reverse clutch reaction plate to remove (or 
install) snap ring. 



(2) Using a screwdriver, remove the reverse clutch snap ring. 



(3) Loosen reverse clutch reaction plate by prying at two 
locations with screwdrivers as shown. 



(4) Remove reverse clutch reaction plate. 



(5) Remove clutch plates and discs. 

Tie plates and discs together so they go back in 'the 
same location. 
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OD/reverse 
pressure 
plate snap 
ring 

CAT0120 



OD/reverse 

pressure 
plate (step 
side down) 




OD/reverse clutch 
waved snap ring 



I Overdrive shaft: 
assembly 



Overdrive 
shaft 
assembly 
and OD 
clutch pack 



Underdrive 
shaft assembly 



CAT0121 



( 7 ) Remove overdrive/reverse pressure plate. 



Overdrive 
clutch plate 



Overdrive 
clutch disc 



Screwdriver 




CAT0122 




No. 3 thrust 
plate 



No. 3 thrust 
washer 



CAT0123 




Overdrive shaft 
assembly 

CAT0124 



(8) Remove overdrive/reverse clutch waved snap ring with 
a screwdriver. 



(9) Remove overdrive shaft assembly and overdrive clutch 
pack. : V :.' 



(10) Disassemble overdrive clutch pack. 

Tie plates and discs together so they go back 'in 'the 
same location. 
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No. 3 thrust 00 ^aft 
plate (3 tabs) assembly 



No. 4 thrust 
plate (3 slots 




No. 3 thrust 
washer (5 tabs) 



Underdrive 
shaft assembly 



No. 2 needle 
bearing 
(note 3 tabs) 



Overdrive/underdrive 

clutches reaction plate 
tapered snap ring 



OD/UD 
clutch 
reaction 
plate 
(step side 
down) 



CAT0125 




CAT0126 




GAT0127 




Screwdriver (do 
riot scratch 
reaction plate) 



CATOI28 




CAT0129 



(II) Remove No, 3 and No. 4 thrust plates from overdrive' 
shaft assembly. " : . \ 



(12)Remove underdrive shaft assembly. 



(13)Remove No. 2 needle bearing. 



(14) Remove overdrive/underdrive clutches reaction " plate 

I. tapered snap ring. " 

Do not scratch reaction plate. 



(15)Remove overdrive/underdrive clutch reaction plate. 
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CAT0130 



Underdrive clutch 
reaction plate flat CJ > : 
snap ring 



Screwdriver 




CAT0131 



Clutch plate 




One UD 
clutch disc 



Clutch 
disc 



CAT0132 



Snap ring pliers 



MB995006 




Arbor press ram 



Snap ring 



CAT0133 



Underdrive 
spring retainer 



Snap ring 



Lip seal 



Piston return 
spring 




CAT0134 



(17) Remove underdrive clutch reaction plate flat snap ; ring. 



- 1 j •• 

3* * h S> 



(18)Remove clutch plates and discs. 

Tie together so plates and discs go {pack into the sarne 

location. : ' : 



.\*:>r- 



(19) Remove snap ring with snap ring pliers while compressing , 
return spring with Spring Compressor MB99^006' afld 
arbor 1 press ram. ' "' : 

Caution 

Compress return spring just enough to remove snap 
ring. • 



(20) Remove underdrive spring retainer and spring. 
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CAT0135 



Input shaft 



Input hub -snap rins 
(tapered side up witr 
tabs in cavity) 




7' 
CAT0136 




Input shaft and 
hub assembly 



Plastic hammer 



CAT0137 



Input shaft and 
hub assembly 



Input clutches 
retainer 




O-ring Lip seal 

Overdrive/reverse piston 



CAT0138 



Overdrive/ 

reverse 

piston 




CAT0135 



(22) Remove input hub snap ring with snap ring pliers. 



(23)Tap on input shaft and hub assembly with a plastic 
hammer. 



(24)Remove input shaft and hub assembly. 



(25)Remove overdrive/reverse piston. 
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Arbor press ram s 
(compress return \ 
spring just enough 
to remove snap ring) 



Screwdriver 



Return — — nj 
spring 



OD/reverse 
piston 




MB995010 



CAT0140 



OD/reverse 
piston 



Return spring 



O-ring 




Input shaft 



Lip seals 



O-rings 



Arbor press ram 
Input shaft 

Lip seal 



CAT0141 



.W Sharp-pointed 
tool 




Input shaft hub 
assembly 



Snap ring 



CAT0142 




CAT0143 



(26)Remove snap ring with a screwdriver while compressing 
return spring with Disc MB99501f>and arbor press ram. 



(27)Remove snap ring and return spring. 



(28)Remove input shaft snap ring. 



(29)Remove input shaft from hub. 
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Input shaft 





Arbor press ram 



Input shaft hub 
assembly 



CAT0144 



Screwdriverd 
(do not scratch 
bearing surface) 



Snap ring 




O- rings 



CAT0145 



REASSEMBLY 23310130011 

Use petrolatum on all seals to ease assembly of component. 
(1) Install input shaft to hub. 



(2) Install input shaft snap ring. 
Replace lip seals and O-rings. 
Do not scratch bearing surface. 



OD/reverse 
piston 



Return spring 



O-ring 




CAT0141 



(3) Install return spring and snap ring. 

Replace O-ring and lip seal of OD/reverse piston. 



Arbor press 
(compress return \ 
spring just enough 
to install snap ring) 



Return 
spring 



Screwdriver 



OD/reverse 
piston 




MB995010 



CAT0140 



Push down to install 
overdrive/underdrive piston 




Input 
clutches 
retainer 

CAT0146 



(4) While compressing return spring with Disc MB995010 
and arbor press ram, install snap ring with a screwdriver. 



(5) Install overdrive/reverse piston by pushing down. Be sure 
to lubricate reverse piston O-ring and lip seal prior to 
installation. 
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Push down to \ 
install input shaft ^ 
hub assembly 
(rotate to align \ _ 
splines) ^ 




OD/revers 
piston 



CAT0147 



Input hub snap ring 
(tapered side up with 
tabs in cavity) 




Snap 
ring 
'/ pliers 
^CAT0148 



(8) To install input shaft hub assembly to overdrive/reverse 
piston, rotate input' shaft hub to align splines with 
overdrive/reverse piston and push down by hand. 



(7) Install input hub tapered snap ring with snap' ring pliers. 




(8) Install underdrive clutch piston., 



(9) Install piston return spring. Install Sea) Installer 5067.. 
Coat Installer inner surface lightly with petroleum' jelly. 
Place Installer into Input clutch assembly with its large 
inside diameter facing up. ' 



Input shaft 
clutches 

retainer 
assembly 



CAT0149 




(10)lnstall underdrive spring retainer. 
Remove Installer MB995007. 
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Arbor press 
ram 

MB995006 - 
MB995007, 



OD/reverse 

piston 



Snap ring 




CAT0I50 



(11) While compressing spring with Spring Compressor 
MB995006 and arbor press ram, install snap ring With 
snap ring pliers. ' 

Caution 

Compress return spring just enough to install snap 
ring. 



Clutch plate 



One UD 
clutch disc 



Clutch 
disc 




CAT0132 



Underdrive clutch 
reaction plate flat 
snap ring 



Screwdriver 




CAT0131 



One 

underdrive 
clutch disc 




CAT0130 



OD/UD 

clutch 
reaction 
plate step 
side down) 




(12)lnstall underdrive clutch pack excluding one clutch disc. 



(13)lnstall underdrive clutch reaction plate flat snap ring with 

a screwdriver. ' '"'„ . 



(14)lnstall last underdrive clutch disc. 



(15)lnstalloverdrive/underdrive clutch reaction plate with 
stepped side facing down. V ' 




CAT0129 
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Overdrive/underdrive 

clutches reaction plate 
tapered snap ring 




Screwdriver 
(Do not scratch 
reaction plate) 



CAT0128 



Overdrive/underdrive 
clutches reaction 
plate tapered snap ring 




Screwdriver 



CAT0151 



Select reaction plate vj 
for proper underdrive , , 
clutch clearance / 

MB995030 




Steel b a r 



CAT0152 



Hook tool j\ 




CAT0153 



Overdrive 
clutch pack 




CAT0154 



(16)lnsjall a new overdrive/underdrive clutches reaction plate 

tapered snap ring with its tapered side facing up. 

Caution 1 ; 

Do not reuse tapered, snap, , ! 



Snap ring ends must be located within one finger of the 
input clutch hub. Be sure that snap ring is > fully seated, ' 
by pushing with screwdriver, into ssiap ririg groove all 
the way around. . * *'a, / 

Caution . < 

Do not scratch reaction plate. 



(17)Setup dial indicator set MB995030 and steel bar " as 
shown for checking clutch clearance. Compress clutch • 
pack with finger to zero dial indicator. ,v7 



(18)Use hook tool to raise top clutch disc. Read dial indicator. 
Underdrive clutch pack clearance must' toe 0.91» tert.47 
mm (.0358 to .0579 inch). Select the proper reaction 
plate to achieve specifications:, 



(19)lnstall overdrive clutch pack starting with a clutch disc, 



">- : 3»: 
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Overdrive reaction plate | J |j 




waved snap ring w 






Screwdriver 




• CAT0155 



(20)lnstalL overdrive reaction plate waved snap ring into the 

wide groove. 



Overdrive/reverse Pressure Plate 



(Stepped 
side down) 




CAT0156 



Overdrive/ 
reverse 
pressure 
plate 




CAT0157 



(21)lnstall overdrive/reverse pressure plate with stepped side 
down. 



Arbor press 
ram 



Caution: 
Press down 
just enough 
to expose 
snap ring 
groove 




CAT0158 



Hook tool 



Overdrive/reverse 
pressure plate 




MB995030 



CAT0159 



(22)While pressure down overdrive/reverse pressure plate 
with Spring Compressor MB995006 and arbor press ram, 
install flat snap ring. 

Caution 

Press down just enough to expose snap ring groove. 



(23)Check overdrive clutch pack clearance. 

The overdrive (OD) clutch pack clearance is 1.07 to 2.44 
mm (0.421 to .0961 inch). If not within specifications, 
the clutch is not assembled properly. There is no 
adjustment for the OD clutch clearance. 
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Reverse 

clutch 

reaction 

plate 

(flat side 

down) 




(25)lnstall reverse clutch reaction plate with flat side down. 



CAT0161 i 



Reverse 
clutch 
snap ring 
(select) 




Screwdriver 



Reverse clutch 

reaction plate 

ii 1 1 : 1 1 1 



CAT0162 



Screwdriver 



Snap ring Screwdriver 




Must raise re- 
verse reaction 
plate to raise 
snap ring 



CAT0163 




CAT0164 



(26)lnstall reverse clutch snap ring with a screwdriver. 



(27)Raise reverse clutch reaction plate by prying up at two 
locations with screwdrivers to seat snap ring. 



(28)Check reverse clutch pack clearance by (ifting reverse 
clutch reaction plate using 'a hook tool. 
The reverse clutch pack clearance is 9.76 to 1.24 mm 
(.0299 to .0488 inch). Select the proper reverse clutch 
snap ring to achieve specifications. 
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Thickness 
1.56 mm (.0614 in.) 

1.80 mm (.0709 in.) 

2.05 mm (.0807 in.) " ^ 

2.30 mm (.0906 in.) ., 

All clutch clearances in the input clutch retainer have 
now been checked and approved. To complete the 
assembly of the input clutch retainer, the reverse clutch 
and the overdrive clutch must be removed from the 
retainer. 

Caution 

Do not intermix clutch parts. Keep in the same order. 
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No. 2 needle 
bearing (note 3 
small tabs) 



Tabs up 




CAT0165 



Underdrive 
shaft assembly 



No. 2 

needle 

bearing 




CAT0166 



No. 3 thrust 
washer 
(note 5 tabs) 



Underdrive shaft 
assembly 




I CATO167 



(29)After removing reverse and overdrive clutches, install No. 
2 needle bearing with 3 small tabs facing up. 



(30)lnstall underdrive shaft assembly. 



(31)lnstall No. 3 thrust washer. 



Qv.e/drjye 
shaft 

assembly 



Dabs of 
'petrolatum 
(for retention) 




No. 3 thrust plate 

(note 3 tabsj 



CAT0168 



(32)Stick No. 3 thrust plate onto overdrive shaft assembly 
with dabs of petrolatum. 



Overdrive 
shaft 
assembly 



No. 3 thrust 



No. 3 
thrust 
washer 




CAT0169 



(33)lnstall overdrive shaft assembly. 

Now that both shaft assemblies and thrust washers are 
properly installed, reinstall overdrive clutch and reverse 
clutch as shown in step 19-26. Rechecking these clutch 
clearances is not necessary, as they were set and 
approved previously. 
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Overdrive shaft 
assembly 



CATQ170 



(34) Reassembly of input clutch assembly is now complete. 
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VALVE BODY 23310150017 

Before removing any transaxle subassemblies, plug all 
openings and thoroughly clean exteriorj§|fhe unit,' preferably 
by steam. Cleanliness through entire disassembly and 
assembly cannot be. overemphasized.' VvTnen ^js|ssembling, 
each part should be washed in a suitable solvent, then dried 
by compressed air. Do not wipe parte with shop towels. All 
mating surfaces in the transaxles are accurately machined; 
therefore, careful handing of aH parts must be exercised to 
avoid nicks or burrs. Tag all springs as they are removed 
for reassembly identification. 




Valve body 



Valve body at- 
taching bolt (18) 




(4) Remove, valve body attaching bolts (18). 



Guide 
bracket 




CAT0033 



(5) Using a screwdriver, push park sprag rollers away from 
guide bracket. 



Valve body 




CAT0034 I 



Transaxle 
range- 
sensor 




Retaining screw 



CAT0302 




(6) Remove valve body. 



(7) Remove transaxle range sensor retaining screw. 



(8) Remove manual shaft seal. 
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Valve 
body 



Transaxle 

range 

sensor 



CAT0304 



Detent spring 
Screw (2) 



Overdrive 
clutch 
(No. 5) 
check ball 



2-4 accumulator 

retaining plate CAT0172 




Separator 
plate 



Transfer 
plate 



Oil screen 



t-x Overdriveclutch 
u\ (No. 5) check 
ball 




C4T0173 



(9) Slide transaxle range sensor up the manual shaft and 
remove. 



(lO)Remove 2/4 accumulator retaining plate screws (2). 
Remove the upper valve body. 



(ll)Remove separator plate from transfer plate. Remove O/D 
clutch check ball and oil screen. 




thermal valve. 
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T/C control valve 
spring plug 




Valve body 



MB995016 



Torque 
converter 
clutch switch 
valve spring 
plug 



^ N CAT0177 



Valve body 

Regulator valve 
spring retainer 




MB995017 



Regulator 
valve spring 

CAT01 76 



(14) Remove dual retainer plate with Installer/Remover 
MB99501 6. 

Remove torque converter control valve and torque 
converter clutch valve. 



(15) Remove retainer plate using Installer/Remover 
MB995017. 

Remove regulator valve. 
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SPRINGS AND VALVES IDENTIFICATION 




Valves installed 

CAT01 76 
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Valve body 



Regulator valve 
spring retainer 




MB995017 

Regulator valve 
spring 

CAT0178 



T/C control valve 
spring plug 



MB995016 



Valve body 




T/C clutch 
switch valve 
' spring plug 



CAT01 77 



Retainer 



Check ball 




Check ball 
Retainer 



CAT0175 



REASSEMBLY ,.233ioi6oqio 

(1) Install regulator valve. 

Install retainer plate using Installer/Remover MB99501 7.' 



(2) Install torque converter control valve and torque converter 
clutch valve. 

Install dual retainer plate with Installer/Remover 
MB99501 6. 



(3) Install check balls and retainers. 
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Detent spring 
Screw (2) 



O/D clutch 
(No. 5) 
check ball 




0 C 

2-4 accumulator 
retaining plate 



CAT0172 



(6) Install 2-4 accumulator retaining plate screws (2). 









Transaxle 








~~ range 








sensor 










Valve^, 








body""" 






A CAT0304 




Park rod 



CAT0035 



(7) Slide transaxle range sensor down the manual shaft and 
intall. 



(8) Install manual shaft seal. 



(9) Install transaxle range sensor retaining screw. _ 



(lO)Position detent as shown. 
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Valve body 




CAT0034 



\ Park sprag 
roller 




CAT0267 



Valve body — 



Valve body 
attaching 
bolts (18) 




^Jh*ff CAT0032 



O-Ring 



Oil filter 




CAT0031 



Oil pan 




1/8 inch bead 



Oil filter 



CAT0030 



(11) Install valve body. 



(12)Using a screwdriver, push guide bracket' away to park 
sprag rollers. 



(13)lnstall valve body attaching bolts (18). 



(14)lnstall oil filter. 



(15)lnstall oil pan. 
NOTE 

Apply a 1/8 inch wide bead of Loctite 18718 or equivalent. 
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CAT0029 




CAT0I7? 




MD998825 



\ \ CAT0239 



(16)lnstall oil pan bolts. 

NOTE ' ' - 

Use Loctite 18718 or equivalent under bolt beads. 



233101800-6 



OIL PUMP SEAL 

DISASSEMBLY 

(1) Remove oil pump seal with Seal Remover MB995032. 



REASSEMBLY 233101M019 

(1) Install new oil pump seal with Installer Cap MD99881 2 
lnstaller-100MD99881 3 and Installer Adapter (52) 
MD998825. 
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Pump 
housing 



Pump attahing 
bolts 




CAT0043 




Pump 



CATO044 




CAT0045 



Oil pump 




Gasket 



CAT0046 



OIL PUMP 

DISASSEMBLY 

(1) Remove pump attaching bolts. 



23310210012 



(2) Installer Puller Set MB995031 on two bolts holes. 



(3) Strike the weights of the pullers, against the bolt heads 
of the tools to loosen the pump. *Push in" on input shaft 
while loosening pump. 



(4) Remove oil pump. 




(5) Remove oil pump gasket. 
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Oil pump 
assembly 




(6) Remove the oil pump O-ring. 




CAT0283 



Outer gear 




Inner gear 
CAT0284 




(7) Remove the six bolts, and 'then disassemble the pump 
housing and reaction shaft support. 



(8). Remove the oil pump outer gear and oil pump inner gear 
from the pump housing. If the "gears are to be reused, 
place, mating mark on the gears 'to' ensure that the 
mounting direction will be correct;' When trie gears are 
installed. 

(Use a felt pen or similar to place the mark.) 



(9) Remove the four seal rings from the reaction shaft support; 
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23D-75 




Outer gear 



Inner gear 
CAT0284 




REASSEMBLY ^»io»ooi5 

(1) Install the oil pump outer gear and oil pump inner gear 

to the pump housing. . * 

If reusing the old gears, install ■ so that: the mating marks' 



that were made during disasse 



are aligned. 



(2) Measure the side clearance between 'the oil pump outer 
gear and oil pump inner gear; If trje clearance is greater 
than the standard valu6, replace the oil* pump assembly.' 

Standard value: 

Side clearance between oil pump outer gear and 
oil pump inner gear 0.020 ^%046 mm ( 00079 
- .00181 in.) > > - 



(3) Measure the clearance between the oil pump outer gear 
and the pump housing pocket. If the clearance is greater 
than the standard value, replace oil pump assembly, s 

Standard value: 

Clearance between oil pump outer gear and pocket 
0.045 - 0.141 mm (.00177- .00555 in.) ^ " 



(4) Assemble the pump housing and reaction shaft support, 
and then install them with the six bolts. - 



(5) Place the four seal rings onto the reaction shaft support. 
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AUTOMATIC TRANSAXLE OVERHAUL - Oil Pump 
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AUTOMATIC TRANSAXLE OVERHAUL - Differential 



23D-77 




Oil seal i «.\ i 
^ I CATOffl! 



DIFFERENTIAL 

DISASSEMBLY 

(1) Remove oil seal from extension housing., 



23310240011 




Differential ^ 
cove r bolts 



Differential 
cover 

CAT0I83 



(2) Remove differential cover bolts. 



Differential 
assembly 




Differential cover 



CAT0184 



Differential 
bearing 
retainer bolts 




CAT0185 



Differential 
bearing 
retainer 




-MB995046 



CAT0186 



(3) Remove differential cover. 



(4) Remove differential retainer bolts. 



(5) Loosen differential bearing retainer with Remover 
MB995046. 

Walk retainer out of housing using special tool. 
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AUTOMATIC TRANSAXLE OVERHAUL - Differential 



\ Differential 
bearing retainer 




CAT0187 



(6) Remove differential bearing retainer. 




CAT0188 



Extension 
housing 

MM 




Differential 
assembly 




Extension 
housing 



ICAT0190 



MB995028 



MB995029 



Bearing cone 




MB995039 



Differential 
assembly 



CAT0191 



(7) Remove bolts from extension housing. 



(8) Loosen extension housing with Remover MB995046. 
Walk housing out of transaxle case using special tool. 



(9) Remove extension housing. 



(10)Remove differential bearing from differential case side 
using Puller MB995028, four Adapter Blocks MB995029 
and Adapter MB995039. 
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MB995041 
and 

MB995042 



Ring gear 



CAT0193 




Ring gear 
bolts 



Remove 
ring gear 
bolts 



CAT0195 







Jy \ Steel punch 














Roll pin hole " 










Differential 






case 




CAT0196 




Roil pin hole 

Differential case 



CAT01 97 









Differential 








'case 


Thrust xL—i 
washer (2) - / *f T f^ 






Side gear 






|PJJ 


o\ 

oJ 

// 


Pinion gear 




CAT0198 



(11) Remove differential .bearing from rinq gear side with 
Bearing and Gear remover MB995041 and MB995042. 



(12)Remove ring gear bolts. 



(13)Remove pinion shaft roll pin by tapping out with a hammer 
and steel punch. 



(14)Remove pinion shaft. 



(15)Remove pinion gears, side gears and tabbed thrust 
washers by rotating pinion gears to opening in differential 
case. 
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(16)Remove oil seal from differential bearing retainer with 
a small chisel and hammer. 



(17)Remove bearing cup with Cup Remover MB995048. 



CAT0204 
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W 




•MB990938 



-MB990933 



CAT0243 



Differential 
- retainer bolts 




CAT0185 




CAT0188 



MB995030 
MB995047\ EB 



Dial indicator 
bracket 



Differential 
assembly 




Ring gear 



CAT0208 



REASSEMBLY , ,r , 23310260014 

(1) Install 'a 0.50 mm (.0197 in.) "tesf shim and reinstall 
the bearing cup into the retainer. Install bearing cup, press 
in using Installer Bar MB990938 and I nstalter Adapter 
MB990933. Oil baffle is not required when making shim 
selection. 



(2) Install bearing retainer into the case and torque bolts 
to 28 Nm (20 ft.lbs.)- 



(3) Install extension housing into the case and torque bolts 
to 28 Nm (20 ft.lbs.). 

Position transaxle assembly with oil pump facing up. 
Rotate ring gear one revolution to seal differential 
bearings. 



»ft I, 



(4) Attach a dial indicator set MB995030 to the case and 
zero the dial indicator. ; i , 

(5) Place a large screwdriver to each side of the ring gear 
and lift. Check the dial indicator for the amount- of end 

piay- 

Caution 

Do not damage the transaxle case and/or differential 

cover sealing surface. 2" 

(6) When the end play has been determined, refer to the 
Differential Bearing Shim Chart for correct shim 
combination. 
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DIFFERENTIAL BEARING SHIM CHART 



End play with 0.50 mm (.0197 in.) 
gauging shim installed 


Required Shim Combination 


Total Thickness 


mm 


in. 


mm 


ip. 


mm 


in. 


6 


0 


0.50 


.0197 


0.50 


.0197 


0.05 


.0020 


0.75 


.0295 


0.75 


,0295 


0.10 


.0039 


0.80 


.0315 


0.80 


.0315 


0.15 


.0059 


0.85 


.0335 


0.85 


.0335 £ 


0.20 


.0079 


0.90 


.0354 


0.90 .. 


.0354 - 


0.25 


.0098 


0.95 


.0374 


0.95 


.0374 


0.30 


.0118 


1.00 


.0394 


1.00 


.0394 


0.35 


.0138 


1.05 


.0413 


1.05 


504,1 3 fc v 


0.40 


.0157 


0.50+0.60 


.0197+.0236 


1.10 


.0433 


0.45 


.0177 


0.50+0.65 


.0197+.0256 


1.15 


"'.0453 • 


0.50 


.0197 


0.50+0.70 


.0197+.0276 


1.20 


.0472 f 


0.55 


.0217 


0.50+0.75 


.0197+.0295 


1.25 


,0492 / 


0.60 


.0236 


0.50+0.80 


.0197+.0315 


1.30 


.0612 


0.65 


.0256 


0.50+0.85 


.0197+.0335 

..J 


1.35 


.0531 


End play with 0.50 mm (.0197 in.) 
gauging shim installed 


Required Shim Combination 


Total Thickness 


mm 


in. 


mm 


in. 


mm 


ifV - ; / 


0.70 


.0276 


0.50+0.90 


.0197+.0354 


1.40 


.0551 ■ 


0.75 


.0295 


0.50+0.95 


0197+.0374 


1.45 


.0571 


0.80 


.0315 


0.50+1.00 


.0197+.0394 


1.50 


.0591 


0.85 


.0335 


0.50+1.05 


.0197+.0413 


1.55 . 


.0610 


0.90 


.0354 


1.00+0.60 


.0394+.0236 


1.60 


.0630 /> 


0.95 


.0374 


1.00+0.65 


.0394+.0256 


1.65 


.0650 


1.00 


.0394 


1.00+0.70 


.0394+.0276 


1.70 


.0669 


1.05 


.0413 


1 .00+0.75 


.0394+.0295 


1.75 


.0689 


1.10 


.0433 


1.00+0.80 


.0394+.0315 


1.80 


.0709 


1.15 


.0453 


1.00+0.85 


0394+.0335 


1.85 


.0728 


1.20 


.0472 


1.00+0.90 


.0394+.0354 


1.90 


.0748 


1.25 


.0492 


1.00+0.95 


.0394+.0374 


1.95 


.0768 


1.30 


.0512 


1.00+1.00 


.0394+.0394 


2.00 


.0787 


1.35 


.0531 


1.00+1.05 


.0394+.0413 


2.05 


.0807 


1.40 


.0551 


1.05+1.05 


.0394+.0413 


2.10 


.0827 
















®Y CAT0188 



(7) Remove bolts from extension, ho 
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(8) Loosen extension housing with Remover MB995046. 




Walk housing out of transaxle case; using special tool. 
(9) Remove extension housing. 



(10)Remove differential retainer bolts., 



(11) Loosen differential bearing retainer with' Remover 
MB995046. Walk retainer out of transaxle using special 
tool. 

(12) Remove differential bearing retainer. 



(13) Remove bearing cup with Cup Remover MB995048. 

(14) Remove the 0.50 mm (.0197; in.) "test" shim. 



CAT0204 



Lubrication hole Bearing cup 





Shim 
Bearing retainer 

CAT0205 



15) Install the proper shim combination under the -bearing 
cup. 
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(17)lnstall differential bearing retainer into the case and torque 
bolts to 28 Nm (20 ft.lbs.). 



(18)lnstall extension housing into the case and torque bolts 
to 28 Nm (20 ft.lbs.). 



(19)lnstall Checking Tool MB995047 and a torque wrench 




to check differential bearings turning torque. The turning 
torque should be 0.56 to 2.03 Nm (5 to 18 in. lbs.). 
If the turning torque is too high, 'install a 0.05 mm (.0020 
in.) thinner shim. If the turning torque is too low, install 
a 0.05 mm (.0020 in.) thicker shim. Repeat until prober 
turning torque is obtained. 
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Lubrication hole Bearing cup 





\ 

Differential 
bearing retainer 



Shim 



CAT0205 



(20) Install proper shim. 



W 



■MB990938 



MB990933 




CAT0243 



MD998812 




MB995039 



Move side a 
gear up ] [ 
and down. ^ 



Differen 
tial as 
sembly 




CAT0201 



MB995039 



Move side 
gear up 1 [ 
and down. v 



MB995030 



Side gear 




CAT0200 



(21)lnstall bearing cup, and then press in usinq Installer Bar 
MB990938 and Installer Adapter MB990933i 



(22)lnstall new oil seal, press in using Installer Cap MB998812 
and Installer Adapter (56) MB998827. 



(23)Using dial indicator MB995030 and Adapter MB995039, 
check side gear end play at ring gear side and differential 
case side. 

NOTE - 

Side gear end play each side must be 0.025 to 0.330 

mm (.00098 to .01299 inch). 



Four select thrust washer are available. 
0.81, 0.93, 1.07 and 1.19 mm (.0319, .0366, .0421 and 
.0469 inch). 

If either side gear end play is not within specifications, 
remove appropriate side gear thrust washer. 
Measure existing thrust washer and replace with new 
thrust washer that provides end play closest to center 
of end play specifications. 
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Differential case 



Side gear 



Pinion gear 



CAT0198 



Side gear (S)— Side gear thrust 
v " washer 



Roll pin 




Thrust washer 
W/tongue (2) 



Pinion gear 



Pinion \ 

shaft \ 

with tongue 



CAT0246 




Roll pin hole 

Differential case 



CAT0197 



Hammer 



Steel punch 




Roll pin hole 

Differential 
case 



CAT0196 



Torque wench 



Ring gear bolts 




Bolts must 
be properly 

lurqued. 



CAT0195 



(24) Install pinion gears, side gears and tabbed thrust washers 

by rotating pinion gears to opening in differential case. 



f j 
,' i' 



(25) Install pinion shaft. 



(26)lnstall pinion shaft roll pin by tapping in with a hammer 
and steel punch. 



(27)lnstall ring gear bolts. 
NOTE 

Always use new ring gear bolts arid torque to 95 Nm 
(70 ft.lbs.). 1 
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Bearing 




MD998812 



MD998821 



CAT0244 



MD998812 
MD998821 



CMT0109 



Extension 1/8 inch wide bead ///NJ- 

2T Differential 
~ s ~y- assembly 





Bearing retainer 




1/8 inch bead 



CAT0187 



(28)lnstall differential bearing, and then press in using Installer 
Cap MD998812 and Installer Adapter (44) MD998821. 



(29)lnstall extension. 
NOTE 

Apply an 1/8 inch wide bead of Loctite 18718 or equivalent. 



(30)lnstall bolts to extension' housing. 



if ' } °,Jf 



(31 )lnstall differential bearing retainer. 
NOTE 

Apply an 1/8 inch wide bead of Loctite 18718 or equivalent. 
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AUTOMATIC TRANSAXLE OVERHAUL - Differential 



Retainer bolts 




CAT0185 



Differential 
assembly 



^^.^^l/S inch bead 




Differential cover 



CAT0184 



Cover 
bolts 




Differential 
cover 

CAT0183 




(32)lnstall; differential retainer bolts.' 



(33)lnstall differential cover. 
NOTE 

Apply an 1/8 inch wide bead of Loctite 1 8718 or equivalent: 



(34)lnstall differential cover bolts. 



(35)lnstall new oil seal using Installer Cap MD998812 : arid- 
Installer Adapter (56) MD998827. ' 
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General Information/Service Specifications/ 
PROPELLER SHAFT - Lubricants/Adhesive 



GENERAL INFORMATION 



25100010022 



Items 


Specifications 


Propeller shaft 


Type 


4 joint propeller shaft , t 


Length xO.D. mm (in.) 


Front: 676.5x65(26.63x2.56) 


Center: 642.5x65(25.30x2.56) 


Rear: 634.5x50.8(24.98x2.00) 


Universal joint 


Type 


'No. 1,2, 4: Cross type 


No. 3: Constant velocity type 


Lubrication 


Non-lubrication type 


Cross type joint journal O.D. mm (in.) 


14.689 (.5783) 


Constant velocity joint O.D. mm (in.) 


94 (3.7) 



NOTE 

Propeller shaft length indicates the length between center points of each joint. 

SERVICE SPECIFICATIONS 



25100030036 



Items 


Standard value 


Limit , 


Journal end play mm (in.) 


0.01-0.03 (.0004-. 001 2) 




Propeller shaft runout 

(Dial indicator reading) mm (in.) 


Front 




0.6 (.024) or less 


Center 




0.6 (.024) or less 


Rear 




0.6 (.024) or less 



LUBRICANTS 



25100040038 



Items 


Specified lubricant 


Quantity 


Sleeve yoke surface 


API classification GL-4, SAE 75W-90 or 
75W-85W 


As required 


Lobro joint 
assembly 


Outer and inner races ball grooves 


Repair kit grease 


As required 


Lobro joint assembly inner part 


Repair kit grease 


45-55 g 
(1.59-1.94 oz.) 



ADHESIVE 



25100050024 



Item 


Specified adhesive 


Characteristics 


Lobro joint rubber packing 


Quick fix adhesive 3M ATD Part No. 8155, or equivalent 


Quick-fix adhesive 
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SPECIAL TOOLS 25100060034 



Tool 


Tool number and name 


Supersession 


Application 




MB990840 

Universal joint remover 
and installer 


General service tool 


Universal joint disassembly and 
reassembly 


CO 


MB991 193 
Plug 


General service tool 


Preventing foreign objects from 
getting into the transfer 




MD998801 

Inner shaft remover 


MD998348-01 


Inner shaft and seal plate 
removal and installation 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy 


Noise at start 


Worn journal bearing 


Replace 


Worn sleeve yoke spline 


Replace 


Loose propeller shaft installation 


Retighten 


Noise and vibration 
at high speed 


Unbalanced propeller shaft 


Replace 


Improper snap ring selection 


Adjust the clearance 


Worn journal bearing 


Replace 
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PROPELLER SHAFT 

REMOVAL AND INSTALLATION 




Removal steps 

1. Self-locking nut 

2. Insulator 

3. Spacer 



•^A^ ►A-^ 4. Propeller shaft assembly 
•^B^ 5. Soacer 

6. Heat protector 
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Mating marks 




Z10D505 



Lobro joint boot 




Center propeller Lbbro'joint 
shaft assembly 




REMOVAL SERVICE POINTS 

«^A^ PROPELLER SHAFT ASSEMBLY REMOVAL 

(1) Make mating marks on the differential companion flange 
and 'flange yoke and remove the propeller shaft. 



Caution' 

Remove the propeller shaft in a straight and level 
manner so as to ensure that the boot is not damaged' 
through pinching. fcj r 

NOTE 

Damage to the boot can be avoided, and the Work will 
be easier, if a piece of cloth or similar material is inserted 
in the boot. 



(2) Use the spe^aLtnol as a cover not to let foreign objects 
get into the transfer case - 



^B^ SPACER REMOVAL 

The number of spacers depends on models. Check the num- 
ber of spacers used and write it down for reference during 
reassembly. 




INSTALLATION SERVICE POINT 

►A^ PROPELLER SHAFT ASSEMBLY INSTALLATION 

Caution 

Do not damage the transfer case oil seal lip. 
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Z10D505 





r- 






10WS04 


10W50S 




0000173* 




Install the propeller shaft to the companion "flange with the 
mating marks properly aligned. 

Caution r . , 

Remove oil and grease before tightening the installation 

bolts, or the bolts will loosen, ft. 



INSPECTION 25100110036 

• Check the sleeve yoke, center yoke and flange yoke: 

for wear, damage or cracks. "", - 

• Check the propeller shaft yokes for wear, damage or 
cracks': >•'- 

• Check the propeller shaft for bends, : twisting or damage.; 

• Check the universal joints fori smooth operation in all' 
directions. >;,,;-&... 

• Check the center bearing for smooth movement, 

• Check the center bearing mounting rubber for damage 
or deterioration. 



PROPELLER SHAFT RUNOUT CHECK 2S100140028 
Limit: 

Front propeller shaft 0.6 mm (.24 in.) or less 
Center propeller shaft 0.6 mm (.24 in.) or less 
Rear propeller shaft 0.6 mm (.24 in.) or less 



7 'k 
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DISASSEMBLY AND REASSEMHLY 



25100120039 



186 Nm 
137ft.lbs. 




2 0 



17 




10X0021 



00003761 



12 15 14 1 \ 1 \ 1 \ 

Grease QJ 

10X0016 


14 11 

Grease " tU 

10X0026 


* 

&-** 2 
€59 — - 1 

10A0011 


Lobro joint kit 


Lobro joint boot kit 


Universal joint kit 



Disassembly steps 

^►►G-^ 1. Snap ring 

2. Journal bearing 
►P^ 3. Journal 

4. Flange yoke 

5. Sleeve yoke assembly 

6. Front propeller shaft 
►E^ 7. Self-locking nut 

8. Center yoke. 
^□►►E-^ 9. Center bearing assembly 
10 -Bolts 
11. Snap ring 



►D-^ 12. Boot band 
^►►C-^ 13. Lobro joint assembly 
14. Rubber packing 
^►►B^ 15. Lobro joint boot 

16. Washer 

17. Center propeller shaft 
►A-^ 18. Self-locking nut 

^►►A-^ 19. Companion flange 

Center 'bearing assembly 
21 . Rear propeller shaft 
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PROPELLER SHAFT - Propeller Shaft 



LUBRICATION AND ADHESION POINTS 




Caution 

>o not apply excessive grease, otherwise 
aulty fitting of bearing caps and errors 
n the selection of snap rings may result. 





Lobro joint assembly 
Outer race 

Inner race 

10CO016 


^^^^ 

tocooio 


MNOOO* 


Grease: Repair kit grease 


Grease: Repair kit grease 
[45-55 g (1.59-1.94 oz.)] 


Adhesive: ' *' , ' 
Quick fix adhesive 3MATD 
Part No. 8155 or equivalent 
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DISASSEMBLY SERVICE POINTS 
^A^SNAP RINGS REMOVAL 

(1) Make mating marks on the yoke and universal joint that 
is to be disassembled. 

(2) Remove the snap rings from the yoke with snap ring 

pliers. 



JOURNAL BEARINGS REMOVAL 

Use the special tool to force out the journal bearings from 
the yoke and propeller shaft. 

Caution 

Do not tap the journal bearings, or the propeller shaft 
won't function well. 



CENTER YOKE REMOVAL 

(1) Place mating marks on the center yoke and center propel- 
ler shaft assembly. 

(2) Remove the center yoke from center propelfer shaft. 



^►cEnter beariNG ASSEmBlY REMOVAL 



^E^ BOLTS REMOVAL 

Put mating marks on the center propeller shaft, the Lobro 
joint assembly and the companion flange before removing 
the bolts. 
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PROPELLER SHAFT - Propeller Shaft 




<4F^> LOBRO JOINT ASSEMBLY REMOVAL 

(1 ) Remove the Lobro joint boot from the Lobro joint assembly. 



(2) Put mating marks on the outer race, cage and inner race 
with a scriber. & 

(3) Remove the outer race and balls. 

NOTE 

Note the positions of balls so that they can be reinstalled 
in their original positions. 



(4) Remove the inner race with cage from the center propeller 
shaft by using a puller (commercially available). 

NOTE 

When changing the grease on the Lobro joint assembly, 
wipe off the grease and clean the outer and inner races, 
cage and balls. 



(5) If the outer race cannot be removed, remove the complete 
Lobro joint assembly from the center propeller shaft by 
using a puller (commercially available). 



^G^ LOBRO JOINT BOOT REMOVAL 

When reusing the Lobro joint boot, apply plastic tape to the 
spline section of the center propeller shaft before removing. 



TSB Revision 



PROPELLER SHAFT - Propeller Shaft 
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A 10X0009 



Companion Center bear- Rear propeller 
flange ing assembly shaft 




Self-locking nut 

i i 



A 10X0028 




Plastic 
tape 



L6bro joint boot 



10C0021A 




B10C0016 



►^COMPANION FLANGE REMOVAL 

Put mating marks on the companion 'flange and the rear, 
propeller shaft before removing the companion flange. 



REASSEMBLY SERVICE" POINTS 

►A^ CENTER BEARING ASSEMBLY/COMPANION 
FLANGE/SELF-LOCKING NUT INSTALLATION 

(1) Apply multipurpose grease as shown in the 'figure. 

(2) Install the center bearing assembly to the rear propeller 1 
shaft as shown in the illustration. r 

(3) Align the mating marks on the companion flange and, 
rear propeller shaft. 

(4) Press-fit the center bearing assembly with the companion 
flange while tightening the self-locking nut. 

►B^ LOBRO JOINT BOOT INSTALLATION 

(1) Before installing the Lobrg'jojnt boot, insert the boot band. : 

(2) Wrap the splined end of propeller shaft with plastic tape ' 
and install the Lobro joint boot. ■ "H 

' ' - 5 » i 

' _ Ik-. 



►C^ LOBRO JOINT ASSEMBLY INSTALLATION 

Install fhe Lobro joint assembly as follows: " 
(1) Apply a thin coat of the specified grease to the ball grooves 
of the inner and outer races. • 

Specified greasd: Repair kit grease 
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Mating 
marks 



Recessed end 
of inner race 
Chamfered 
end of cage 



Recess on outer 
race for fitting the 
packing 




00002992 




A10C0010 




A10N0009 



Socket wrench 




Aioxooae 



(2) Put the cage on, the inner race with the mating marks 
aligned and install two balls, one in a • groove and the 
other in the groove opposite to that groove. Both balls 
should be placed in the grooves where they were before, 
disassembly. ' 1 'J 1 

(3) Assemble the inner race and cage in. the, outer race with, 
their mating marks aligned. ~ v lX -''j 

NOTE j *"* 

Make sure that the recessed end (where snap ring will 
be fitted) of the inner race, the recessed end (where 
packing will be fitted) of the outer race, and the chamfered 
end of the cage are all on the same side. Also ensure 
that the relative positions' of the inner and outer races 
: *are as shown in the illustration., 

(4) Install the remaining balls in their original positibns. 

(5) Check that the outer race rotates on the inner race smooth- 
ly. I, { 



(6) Apply the specified grease to the Lobro joint assembly. 

Specified grease: 

Repair kit grease 45-55 g (1.59 -1-94 oz.) 



(7) Apply a small amount of specified adhesive in three equally, 
divided places on the surface oif|he Lobro joint ball groove 
where there is a stepped section rer the Lqbrq joint assem- 
bly packing, and then fit the rubber packing. 

Specified adhesive: : 

Quick fix adhesive 3M ATD Part No. 8155 or 
equivalent 



(8) Install the Lobro joint assembly on the center propeller 
shaft while aligning their bolt holes, and drive the joint 
assembly with a hammer using a socket wrench on the 
inner race for complete installation. 

NOTE 

Install so that the surface where there is a stepped section 
for the Lobro joint assembly packing is facing toward 
the Lobro joint boot. 
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PROPELLER SHAFT - Propeller Shaft 



25-13 



Mounting bolts 




Lobro joint boot 



ziouooie 



3oot band clip position 




Center bearing assembly 
Center yoke -A gj" 

Self-locking — ^ kS^H_ shaft 
nut 




IT 

Dust seal 




O 10X0025 



Journal 
bearing 




MB990840 



MB990840, 



Mating 
marks 




(9) Realign the bolt holes in the boot and Lobro joint assembly 
utilizing the mounting bolts and fit the boot on the joint 
assembly. 

(10) Fit the rubber packing for the companion flange to the 
companion flange using the same procedure as in step 
(7). 



►D<< BOOT BAND INSTALLATION 
Caution 

Position the boot band clip on the side opposite to the 
bosses which are provided in the boot for ventilation. 
Be sure to remove grease, if present, from around the 
bosses. Grease obstructs the ventilation air passage. 



►E^ CENTER BEARING ASSEMBLY/CENTER 
YOKE/SELF-LOCKING NUT INSTALLATK)N 

(1) Apply multipurpose grease as shown in the figure. 

(2) Install the center bearing assembly to the center propeller 
shaft as shown in the illustration. 

(3) Align the mating marks on the center yoke and center 
propeller shaft. 

(4) Press-fit the center bearing assembly with the center yoke 
while tightening the self-locking nut. 



►F^ JOURNAL/JOURNAL BEARING INSTALLATION 

(1) Apply multipurpose grease to the following parts of the 
universal joint kit. 

1) Shafts and grease sumps of journal 

2) Dust seal lips 

3) Needle roller bearings 

Caution 

Do not apply excessive grease. Otherwise, faulty 
fitting of bearing caps and errors in the selection 
of snap rings may result. 

(2) Press fit the journal bearings to the yoke by using the 
special tool according to the following procedures. 

1) Install the base to the special tool. 

2) Insert both bearings in the yoke, and hold and press 
fit them by using the special tool. 
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PROPELLER SHAFT - Propeller Shaft 



Feeler gauge 



Snap ring 




1OC0011 OOOOI 745 



►G^ SNAP RINGS INSTALLATION 

(1) Install snap rings of the same thickness onto both sides 
of each yoke. 

(2) Press the bearing and journal into one side by using 
a brass bar. , 

(3) Measure the clearance between the snap ring and the 
groove wall of the yoke with a feeler gauge. If the clear- 
ance exceeds the standard value, the snap rings should 
be replaced. 

Standard value (A): 0.01-0.03 mm (.0004-.0012 in.) 



Snap ring thickness mm (in 


.) Identification color 


1 .28 (.0503) 




1.31 (.0516) 


Yellow -h. 


1 .34 (.0528) 


Blue * ' &< 


1 .37 (.0539) 


Purple 


1.4 0 (.0551) 


Brown 




Outer race 



Cage 



A10X0024 



INSPECTION 



25100120026 



Check the propeller shaft splines for wear or damage. ' 
Check the ball grooves in inner and outer races for uneven 
wear, damage or rust. 

Check ball surface for rust, wear Or. other damage. , 
Check the cage for rust or damage: " 
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26-2 FRONT AXLE - General Information/Service Specification/Lubricants 



GENERAL INFORMATION 

The front axle consists of a knuckle, front hub, 
unit bearing and drive shaft, The unit bearing is 
press-fitted to the front hub and bolted to the 
kunckle. Also, the unit bearing utilizes a double 
row angular contact ball bearing. The drive shaft 

CONSTRUCTION DIAGRAM 



26100010067 



has a tripod joint (T.J.) on the transaxle side and 
a birfield joint (B.J.) on the wheel side. A center 
bearing and an inner shaft have been adopted 
in some models. 



Knuckle 



Unit bearing 



inner shaft 




m ; 7i 



Front hub 



Drive shaft 



SERVICE SPECIFICATIONS 



A11X0006 



26100030087 



Items 


Standard value 


Limit 


Setting of boot length mm (in.) 


80 ±3 (3.15 ±.12) 




Opening dimension of the V 
special tool (MB991561) mm 

(in.) 


\/hen the BJ.boot band (small) is 
crimped 


2.9 (.114) 




When the BJ.boot band (big) is 
crimped 


3.2 (.126) 




Crimped width of the BJ.boot band mm (in.) 


2.4 -2.8 (.094 -.110) 




Clearance between the BJ.boot (larger diameter side) 
and the stepped phase of the B.J. housing mm (in.) 


0.1 -1.55 (.004 -.061) 




Wheel bearing end play mm (in.) 




0.05 (.002) 


Wheel bearing breakaway torque Nm (in.lbs.) 




1 .0 (9) or less 



LUBRICANTS 



26100040080 



Items 


Quantity g (oz.) 


Specified lubricant 


T.J.assembly 


FWD <2.0L Engine (Non-turbo)> 


105 (3.70) 


Repair kit grease 


FWD <2.0L Engine (Turbo) and 2.4L Engine> 


120 (4.23) 


AWD 


105(3.70) 


Inner dust seal 


7- 10 (.25 -.35) 


Multi-purpose 

grease 


Outer dust seal 


4 -6 (.14-. 21) 


B.J.assembly 


FWD <2.0L Engine (Non-turbo)> 


110 (3.88) 


Repair kit grease 


FWD <2.0L Engine (Turbo) and2.4LEngine> 130 (4.59) 


AWD 


95 (3.35) 
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SPECIAL TOOLS miooowow 



Tool 


Tool nurriDer ana name 


oupci OCOOIW1 1 


Application 




MB990767 
End yoke holder 


MB990767-01 


Hub fixing 




MB991113 

Steering linkage puller 


MB991113-01 


• Upper arm ball joint and 
knuckle disconnection 

• Compression lower arm ball 
joint and knuckle disconnec- 
tion 

• Lateral lower arm ball joint 
and knuckle disconnection 

• Tie rod end ball joint and 
knuckle disconnection 

• Hub bolt replacement 




£ 




MB990998 

Front hub remover and 
installer 


MB990998 


Wheel bearing provisional 
holding 




MB990925 
Bearing and oil seal 
installer set 


General service tool 
(Use universal driver set) 


• Center bearing press-out 
MB990932 
MB990938 , 

• ' Center bearing press-fitting 










MB990938 

• Dust seal outer press-fitting 
MB990931 

MB990938 

• Dust seal inner press-fitting 
MB990933 

MB990938 




tl 


0 


MB990326 
Preload wrench 


General service tool 


Wheel bearing breakaway . 

torque measureme nt 




MB991461 <FWD> 

MB991 460 <AWD> 
Plug 


General service tool 

■ . . ... Vf 


Preventing of entry of foreign 
objects into the transaxle case 






MB990197 
Puller body 


General service tool 


Inner shaft press-out 
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FRONT AXLE - Special Tools/Troubleshooting 



Tool 


Tool number and name 


Supersession 


ApplfeatlbV^ .^I^M* 




MB990302 
Hook 


General service tool 


Inner shaft press-out i( iQ -. 

r » . 

*•*...■ * 




MB991172 
Adapter 


General service tool 


Inner shaft press-fitting 

IS"- : :: " 

,.t_ " A 




MB991561 

Boot band crimping tool 




BJ.boot band i/lstallatfon 




MB991248 

Inner shaft remover 




•Press-out of the inner shaft and 
press-fitting seal pfate.. , ^ 

! ' ; "'<iV; ; 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy 


Vehicle pulls to one side 


Seizure of drive shaft ball joint 


' -/'.'" if' H/-.'- " *7T7 

Replace t "' 




Abnormal wear, play or seizure of wheel bearing 


Replace 




Malfunction of front suspension or steering 


Adjust or replace 


Vibration 


Bend, damage or abnormal wear of drive shaft 


Replace 




Play in drive shaft and hub serration 


Replace \ 




Abnormal wear, play or seizure of wheel bearing 


Replace -■ ' 


Shimmy 


Improper wheel alignment ■ _ T.T-'c.~ 


Adjust or replace 




Malfunction of front suspension or steering 


Adjust or replace 


Excessive noise 


Broken boot, grease leakage 


Replace, repack grease 




Bend, damage or abnormal wear of drive shaft 


Replace 




Play of drive shaft and hub serration 


Replace 




Abnormal wear, play or seizure of wheel bearing 


Replace ' >) ; 




Abnormal wear, play or seizure of center bearing 


— -^rf^ 

Replace 




Loose wheel nut 


Retighten 




Malfunction of front suspension and steering 


Adjust or replace 
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ON-VEHICLE SERVICE 



26100110033 



WHEEL BEARING END PLAY CHECK 

1. Remove the disc brake caliper and suspend it with a 
wire. 

2. Remove the brake disc from the front hub. 

3. Attach a dial gauge as shown in the illustration, and then 
measure the end play while moving the hub in the axial 
direction. 

Limit: 0.05 mm (.002 in.) 

4. If end play exceeds the limit, replace the front hub assem- 
bly. 



MB991113 




MB990767 



A1 1X0091 I 



HUB BOLT REPLACEMENT 20100100030 

1. Remove the caliper assembly and secure it with wire 
so that it does not fall. 

2. Remove the brake disc. 

3. Use the special tools to remove the hub bolts. 

Caution 

Be sure to tie the cord of the special tool to a nearby 
part. « 




M 8990767 



A11XO090 



4. Use the wheel nuts to securely install the new hub bolts, 
while being careful of the serrations of the hub bolts and 
hub; 
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FRONT AXLE - Front Hub Assembly 



FRONT HUB ASSEMBLY 
REMOVAL AND INSTALLATION 



26100170079 



88 Nm 
65 ft.lbs. 




88 Nm 
85 ft.lbs 



Removal steps 

1. Cotter pin 
<4A^- ►A^ 2. Drive shaft nut 

3. Front wheel speed sensor 
<Vehicles with ABS> 
•^B^ 4. Caliper assembly 

5. Brake disc 



196-255 Nm 
145-188 ft.lbs. 



A11XO075 



6. Upper arm ball joint and knuckle 
connection 

7. Front hub. assembly 



Caution 

The front hub assembly should not be disassembled. 




MB990767 

A 1 1C0072 



MB991113 
Ball joint \ (f^ ^ 




Cord 



REMOVAL SERVICE POINTS 
<4A^> DRIVE SHAFT NUT REMOVAL. 
<4B^> CALIPER ASSEMBLY REMOVAL 

Secure the removed caliper assembly with Iwire so that it 

does not fall. 



<4C> UPPER ARM BALL JOINT AND KNUCKLE 
DISCONNECTION 

Caution 

1. Using the special tool, loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 
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FRONT AXLE - Front Hub Assembly 





Washer 



Auroois 




196-255 Nm 
145-188 ft.lbs. 



MB990767 



A11C0071 



MB990998 f] a 



A3 

196-255 Nm 
145-188 ft.lbs. 



11X0059 



MB990326 





A11X00S2 



FRONT HUB ASSEMBLY REMOVAL 

Shift the knuckle to the outside in order to maintain the clear- 
ance between the front hub assembly mounting bolts and 
the drive shaft. 

Caution 

1. Do not damage the ball joint boot. 

2. For vehicles with ABS, be careful not to damage the 
rotor. 



INSTALLATION SERVICE POINT 
►A<« DRIVE SHAFT NUT INSTALLATION 

(1) Install the drive shaft washer in the specified direction. 



(2) Use the special tool to tighten the drive shaft nut. 
Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 

(3) If the position of the cotter pin holes does not match, 
tighten the nut up to 255 Nm (188 ft.lbs.) in maximum. 

(4) Install the cotter pin in the first matching holes and bend 
it securely. 



INSPECTION 26100180065 

WHEEL BEARING BREAKAWAY TORQUE CHECK 

(1) Install the special tool to the front hub assembly and 
tighten the nut to the specified torque 196-255 Nm 
(145-1 86 ftlbs.). 

(2) Use the special tool to measure the hub rotation break- 
away torque. 

Limit: 1.0 Nm (9 in.lbs.) or less 

(3) The hub rotation breakaway torque should be within the 
limit value range, and there should be no engagement 
or feeling of roughness. 

WHEEL BEARING END PLAY CHECK 26100110040 

(1) Install the special tool to the front hub assembly and 
tighten the nut to the specified torque 196-255 Nm 
(145-188 ft.lbs.). 

(2) Measure the play in the hub axial direction. 
Limit: 0.05 mm (.002 in.) 

(3) If the limit value of wheel bearing end play cannot be 
obtained, replace the front hub assembly. 
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FRONT AXLE -Knuckle 



KNUCKLE 

REMOVAL AND INSTALLATION 



26100240060 



Pre-removal and Post-installation Operation 

• Front Wheel Speed Sensor Removal and 
Installation <Vehicles with ABS> 

• Front Hub Assembly Removal and installation 

(Refer to P.26-6.) 




Removal steps 

1 . Dust shield 

2. Cotter pin 

•^A^ 3. Tie rod end ball joint and knuckle 

connection 

-^A^ 4. Compression lower arm ball joint 

and knuckle connection 

^A^ 5. Lateral lower arm ball joint and 

knuckle connection 



6. Connecting bolt Of damper fork and 
lateral lower arm 

7. Knuckle 

Caution \ , 

* : Indicates parts which should be temporarily tightened, 
and then fully tightened with vehicles on the ground 

In the unladen condition. 
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FRONT AXLE - Knuckle 



26*9 



MB991113 
Ball joint 




A12Z0002 



REMOVAL SERVICE POINT ' 

TIE ROD END BALL JOINTA^ND ,,,, 
KNUCKLE/COMPRESSION LOWER ARM BALL 

JOINT AND KNUCKLE/LATERAL LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Use the special tool to loosen the tie rod end 

mounting nut. Only loosen the nut; do not remove 
it from the ball joint. 

2. Support the special tool with a cord, etc; to prevent 
it from coming' off. 



INSPECTION 26100250032 

• Check the knuckle for damage, bending or cracking. 



•«3S C 
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FRONT AXLE - Drive Shaft <FWD> 



DRIVE SHAFT <FWD> 
REMOVAL AND INSTALLATION. 





A11XO092 



Removal steps 

1. Cotter pin 
Drive shaft nut 

3. Tie rod end ball joint and knuckle 
connection 

4. Stabilizer link ball joint and damper 
fork connection 

5. Damper fork 

-^B^ 6. Lateral lower arm ball joint and 

knuckle connection 



7. Compression lower arm ball joint 
and Knockle connection 

8. Drive shaft 

9. Circlip 



Caution 

. : Indicates parts which should be temporarily tightened, 
and then fully tightened with vehicles on the ground 
in the unladen condition. 
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FRONT AXLE - Drive Shaft <FWD> 



26-T1 




MB990767 



A11CO072 




MB990998 



MB991113 
Ball joint 





1^ 
Transaxle 

A09C0047 



MB991461 




A11S0089 



REMOVAL SERVICE POINTS 
^A^- DRIVE SHAFT NUT REMOVAL 



'Caution 

Do not apply the vehicle weight to the wheel bearing 
while loosening the drive shaft nut. If, however, the vehicle 
weight must be appliedfo the bearing (because of moving 
the vehicle), temporarily secure the wheel bearing by 
using the special tool, MB990998, etc. 



<4B^TIE ROD END BALL JOINT AND 

KNUCKLE/LATERAL LOWER ARM BALL JOINT 
AND KNUCKLE/COMPRESSION LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution 

1. Use the special tool to loosen the tie rod end 
mounting nut. Only loosen the nut; do not remove 
it from the ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 

<4C^> DRIVE SHAFT REMOVAL 

(1) Insert a pry bar between the transaxle case and the drive 
shaft, and then pry the drive shaft from the transaxle. 

Caution 

1. Always use a pry bar to remove the drive shaft, 
or the T.J. will be damaged. 

2. Do not insert the pry bar so deep as to damage 
the oil seal. 



(2) Use the special tool as a cover not to let foreign objects 
get into the transaxle case. 
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FRONT AXLE - Drive Shaft <FWD> 




Washer 



Auroois 




196-255Nm 
145-1 88 ft.lbs. 



MB990767 



A11CO071 



INSTALLATION SERVICE POINT 
DRIVE SHAFT NUT INSTALLATION 

(1) Install the drive shaft washer in the specified direction. 



(2) Use the special tool to tighten the drive shaft nut. 
Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 

(3) If the position of the cotter pin holes, does not match, 
tighten the nut up to 255 Nm (188 ft.lbs.) 'in maximum. 

(4) Install the cotter pin in the first matching holes and bend 
it securely. 



INSPECTION 



26100360049 



• Check the drive shaft boot for damage or deterioration. 

• Check the ball joints for wear or, operating condition. 

• Check the spline part for wear or damage. 
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FRONT AXLE - Drive Shaft <FWD> 
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DISASSEMBLY AND REASSEMBLY 

□ 4 3 



26100370097 




4 5 

^ 11X0147 


U-J 11U0077 


11X0068 


B.J. boot repair kit 


T.J. boot repair kit 


T.J. repair kit' 



Disassembly steps 

►D-^ 1. T.J. boot band (large) 
2. T.J. boot band (small) 
^►►C^ 3. T.J. case 

4. Circlip 

5. Snap ring 
►C-^ 6. Spider assembly 

7. . T.A boot 
8. Damper band 
►B-^ 9. Dynamic damper 



10. B.J. assembly 
^►►A^ 11. B.J.boot band (small) 
^►►A-^ 12. B.J.boot band (large) 
►A«4 1 3 . B-J. boot 



Caution 

Do not disassemble the B.J. assembly except 
replacement of the B.J. boot. 
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FRONT AXLE - Drive Shaft <FWD> 



LUBRICANT POINTS 





Grease: Repair kit grease 

<2.0L Engine (Non-turbo)> 105 g (3.70 oz.) 
<2.0L Engine (Turbo) and 2.4L Engine> 
120 g (4.23 oz.) 

Caution 

The drive shaft joint uses special grease. Do 
mix old and new or different types of 
grease. 



11ZO006 



Grease: Repair kit grease 

<2.0L Engine (Non-turbo)> 110 g (3.88 oz.) 
<2.0L Engine (Turbo) and 2.4L Engine> 
130 g (4.59 oz.) 

Caution 

The drive shaft joint uses special grease. Do 
lot mix old and new or different types of 
irease. 



* Si 



4 m. 
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FRONT AXLE - Drive Shaft <FWD> 
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DISASSEMBLY SERVICE POINTS 
^A^TJ. CASE REMOVAL 

Remove the T.J. case from the B.J. assembly, and wipe off 
the grease inside the T.J. case. " 




11X0138 



00003419 



^B^ SNAP RING/SPIDER ASSEMBLY REMOVAL 

(1) Remove the snap ring from the drive shaft with the snap; 
ring pliers. 

(2) Take out the spider assembly from the drive shaft. 

(3) Clean the spider assembly. 

Caution 

1. Do not disassemble the spider assembly. 

2. Use care in handling SO as not to damage the 

drive shaft. 



^►T.J. BOOT REMOVAL 

(1) Wipe the grease off of the spline portion. 

(2) Remove the T.J. boot. 

NOTE 

If the boot is reused, wrap plastic tape around the drive 
shaft spline so that the boot is not damaged when it 
is removed. 



^►B.J. BOOT BAND (SMALL)/B.J. BOOT BAND 
(LARGE) REMOVAL 



REASSEMBLY SERVICE POINTS 

►A<4 B.J. BOOT/B.J. BOOT BAND (LARGE)/B.J. BOOT 
BAND (SMALL) INSTALLATION 

(1) Wrap plastic tape around the spline part on the drive 
shaft, and then install the B.J. boot band (small) and 
B.J. boot. 

(2) Install the smaller side of the B.J. boot band so that one 
shaft groove can be seen. 
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FRONT AXLE - Drive Shaft <FWD> 



MB991 561 

Stopper 




Adjusting bolt 



00003420 



B.J.boot 



B.J.boot 
band (small) 



protruding portion 

A11SO170 







(© ©i 






(3) Turn the adjusting bolt of the special tool to adjust the 
opening dimension (W) to the standard value. 

Standard value (W): 2.9 mm (.114 in.) 

<When more than 2.9 mm (.114 in.)> 
Screw in the adjusting bolt. 

<When less than 2.9 mm (.114 in.)> 
Loosen the adjusting bolt. 

NOTE 

(1) The dimension (W) is adjusted by approx. 0.7 mm 
(.028 in.) per one turn. 

(2) Do not turn the adjusting bolt more than one turn. 

(4) Place the boot band (small) along the protruding portion, 
and install it so that there is some clearance (A) along' 
the other side. 



(5) 'Use the special tool to crimp the B.J. boot band (small). 
Caution 

(1) Hold the drive shaft perpendicularly, and use the 
special tool to crimp the B.J. boot band securely. 
, (2) Crimp the B.J. boot band until the special tool 
touches the stopper. ■' 



(6) Check that the crimped width (B) 'is within the standard 

value. 

Standard value (B): 2.4 - 2.8 mm (.094- .110 in.) 

<When more than 2.8 mm (.110 in.)> 

Readjust the dimension (W) of step (3) to the 

value calculated by the following equation, 

and repeat step (5). 

W= 5.5 mm (.217 in.) -B 

Example: If (B) is 2.9 mm (.114 in.), (W) is 2.8 

mm (.102 in.). 

<When less than 2.4 mm (.094 in.)> 

Remove the B J. 'boot band, readjust 
dimension (W) of step (3) td^ha f" 
calculated by the following equation, and use 
a new B.J. boot band to repeat steps (4)2 to 
(5). 

W= 5.5 mm (.217 in.) - B e 
Example: If (B) is 2.3 mm (.091 in.), (W) is 
3.2 mm (.126 in.). 
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1 



A11Z0008 




11X0136 



00003423 



B.J. boot 




Protruding 
portion 

B.J. boot 
band (large) 



(7) Check that the B.J. boot band is secured correctly. If 
the band is secured incorrectly, repeat steps (4) to (6) 
to replace it. 

(8) Apply the specified amount of grease to the -boot. 

Specified grease: Repair kit grease 

<2.0L Engine (Non-turbo)> 110 g(3.88 oz.) 
<2.0L Engine (Turbo) and' 2.4LEngine> 130 g 

(4.59 oz.) 



(9) Install the B.J. boot to adjust the clearance (C) between 
the B.J. boot end and the stepped phase of the B.J. 
housing is within the standard value.. 

Standard value (C): 0.1 - 1.55 mm (.004 - .061 in.) 

(10) Adjust the opening dimension (W) to the standard 
as mentioned at the step (3). 

Standard value (W): 3.2 mm (.126 in.) 



(11) Place the B.J. boot band (large) along the protruding 
portion, and install it so that there is some clearance 
(D) along the other side. 

(12) Use the special tool to crimp the B.J. boot band (large) 
in the same way as the step (5). , , 



A11S0169 



(13) Check that the crimped width (E) is within the standard 
value. 

Standard value (E): 2.4 -2.8 mm (.094 -.110 in.) 

<When more than 2.8 mm (.110 in.)> 

Readjust the dimension (W) of step (10) to 

the value calculated by the following equation, 

and repeat step (12). 

W = 5.8 mm (.228 in.) - E 

Example: If (E) is 2.9 mm (.114 in.), (W) is 2.9 

mm (.114 in.). 

<When less than 2.4 mm (.094 in.)> 

Remove the B.J. boot band, readjust the 
dimension (W) of step (10) to the value 
calculated by the following equation, and use 
a new B.J. boot band to repeat steps (11) to 
(12). 

W - 5.8 mm (.228 in.) - E 

Example: If (E) is 2.3 mm (.091 in.), (W) is 3.5 

mm (.138 in.). 

(14) Check that the boot band is secured correctly. If the band 
is secured incorrectly, repeat steps (11) to (13) to replace 
it. 
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FRONT AXLE - Drive Shaft <FWD> 




11Z0005 
00003589 




^>B<4 DYNAMIC DAMPER INSTALLATION 

Install the dynamic damper in the position shown in the illustra- 
tion. 



Items 


2.0L Engine 
(Non-turbo) 

<m/t> 


2.0L Engine 

(Non-turbo) 

<AK> 


2.0L Engine 
(Turbo): . 


2.4L Engine 


A mr 

(in.) 


1 LH 


194±3 
(7.64+. 12) 




374±3 
(14.72+..12) 


365±3 
(14.37±.12) 


R.H. 


374±3 
(14.72+..12) 


374±3 
(14.721.12) 




221±3 
(8.701.12) 



►C^ SPIDER ASSEMBLY/TJ. CASE INSTALLATION 

(1) Install the spider assembly to the shaft from the direction 
of the spline bevelled section. 

(2) After applying specified grease to the T. J, case, insert 
the drive shaft and apply grease one more time. 

Specified grease: Repair kit grease 

<2.0L Engine (Non-turbo)> 105 g (3.70 oz.) 
<2.0L Engine (Turbo) and 2.4L Engine> 120 g 

(4.23 oz.) 

NOTE 

The grease in the repair kit should be divided in. half 
for use, respectively, at the joint and inside the boot. 

Caution 

The drive shaft joint uses special grease. Do not mix 
old and new or different types of grease. 



►D^ T.J. BOOT BAND (SMALL)/T.J. BOOT BAND 
(LARGE) INSTALLATION 

Set the T.J. boot bands at the specified distance in order 
to adjust the amout of air inside the T.J. 'boot, and then tighten 
the T.J. boot bands securely. 

Standard value (A) :80±3 mm (3.15±.12 in.) 



INSPECTION 26100380069 

• 'Check the drive shaft for damage, bending or corrosion. 

• Check the drive shaft spline part for wear or damage. 

• Check the spider assembly for roller rotation, wear or 
corrosion. 

• Check the groove inside T.J. case for wear of corrosion. 

• Check the dynamic damper for damage or cracking. 

• Check the boots for deterioration, damage or cracking. 
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DRIVE SHAFT <AWD> 26i66366io 7 

REMOVAL AND INSTALLATION 



59-71 Nm 



196-255 Nm 
145-188 ft.lbs 




88 Nm 
65ft.lbs.* 



A1 1X0076 



Removal steps 

1. Cotter pin 
^►►A^2. Dye shaft nut 

-^B^ 3. Tie rod end ball joint and knuckle 

connection 

4. Stabilizer link ball joint and damper 
fork connection 

5. Damper fork 

6. Lateral lower arm ball joint and 
knuckle connection 

-^B^ 7. Compression lower arm ball joint 

and knuckle connection 



8. Bolt 

■^C^ 9. Drive shaft and inner shaft (L.H.) 

or drive shaft (R.H.) 
10. Circlip 

Caution 

* : Indicates parts which should be temporarily tightened, 
and then fully tightened with vehicles on the ground 
in the unladen condition. 
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FRONT AXLE - Drive Shaft <AWD> 




MB990767 



A11C0072 




MB990998 



MB991113 
Ball joint 





i Cord 



Nut 



A12Z0002 





REMOVAL SERVICE POINTS 
<4A^ DRIVE SHAFT NUT REMOVAL 



Caution 

Do not apply the vehicle weight to the wheel bearing 
while loosening the drive shaft nut. If, however, the vehicle 
weight must be applied to the bearing (because of moving 
the vehicle), temporarily secure the wheel bearing by 
using the special tool, MB990998, etc. 



^B^TIE ROD END BALL JOINT AND 

KNUCKLE/LATERAL LOWER ARM BALL JOINT 
AND KNUCKLE/COMPRESSION LOWER ARM 
BALL JOINT AND KNUCKLE DISCONNECTION 

Caution , * 

1. Use the special tool to loosen the tie rod etid mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. ■ 

2. Support the special tool, with a cord, etc' to prevent 
it from coming off. 



<4C»> DRIVE SHAFT AND INNER SHAFT (L.H.) OR 
DRIVE SHAFT (R.H.) REMOVAL" 

(1) If the inner shaft and transaxle are tightly; joined, tap 
the center bearing bracket lightly with a plastic hammer, 
etc. to remove the drive shaft and inner shaft (L.H.) from 
the transaxle. 



(2) Insert a pry bar to the projecting part of the drive shaft 

to remove the drive shaft (R.H.) from the. 'transaxle-:* 

NOTE Jt 

For drive shafts which have no projecting part, refer to 

P. 26-11. 

Caution 

Always use a pry bar to. remove the drive shaft, or 
the T.J. will be damaged.. 
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FRONT AXLE - Drive Shaft <AWD> 




(3) Use the special toot as a cover not to let 
get into the transaxle case. 





\ 196-255Nm 


iS 


^ 145-188 ft.lbs 










"""" MB990767 




A11CO071 



INSTALLATION SERVICE POINT 
►A<4 DRIVE SHAFT NUT INSTALLATION 

(1) Install the drive shaft washer in the specified direction. 



(2) Use the special tool to tighten the drive shaft nut.f 
Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 

(3) If the position of the cotter pin holes does not match, 
tighten the nut up to 255 Nm (188 ft.lbs.) in maximum. 

(4) Install the cotter pin in the first matching holes and bend 
it securely. '• 



INSPECTION 2610036005* 

• Check the drive shaft boot for damage or deterioration. 

• Check the ball joints for wear or operating condition. 

• Check the spline part for wear or damage. 

t 



:: ■■ ■ • 
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FRONT AXLE - Drive Shaft <AWD> 



DISASSEMBLY AND REASSEMBLY 



29(00370103 



<L.H.> 




11P0035 



B.J. boot repair kit 



13 15 




5(L.H. only) 



2 

11*0117 



13 



14 



2 

11C0022 




11A0113 




r.J. boot repair kit 



T.J repair kit 



Bearing dust seal 
repair kit 



Bracket assembly 
repair kit 



Disassembly steps 

►G-^ 1. T.J. boot band (large) 
►G^ 2. T.J. boot band(small) 
►F^ 3. T.J.case and inner shaft assembly 
-^A^ 4.. T.J. case 

5. Seal plate 
►E-^ 6. Inner shaft 

7. Bracket assembly 
►D^ 8. Dust seal (outer) 
►D-^ 9. Dust seal (inner) 
10. Center bearing 

11. Center bearing bracket 

12. Circlip 



•^D^ 13. Snap ring 

•^□►►B-^14. Spider assembly 
^E^ 15. T.J. boot 

16. B.J. assembly 
^►►A-^17. B.J. boot band (small) 
<4F»A< 18. B.J. boot band (large) 
►A^ 19- B.J. boot 

Caution 

Do not disassemble the B.J. assembly except replace- 
ment of the B.J. boot. 
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LUBRICANT POINTS 




Grease : 

Repair kit grease 95 g (3.35 oz.) 
Caution 

The drive shaft joint uses special 
grease. Do not mix old and new 
or different types of grease. 
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FRONT AXLE - Drive Shaft <AWD> 



DISASSEMBLY SERVICE POINTS 
<«A^ T.J. CASE REMOVAL 

After removing the T.J. case from the B.J. assembly, wipe 
off the grease on the. T.J. case 




MB991248 



MB9901 97 




, , , MB990302 

I^J \ » A11P0045 



MB990938 

MB990932 




Snap ring 



A1 1X0098 



<*B^ INNER SHAFT REMOVAL 

(1) Use the special tool to remove the inner shaft assembly, 
together with the seal plate, from the T.J. case. 



(2) Use the special tools to remove the inner shaft from the 
bracket. 



CENTER BEARING REMOVAL 



<4D^> SNAP RING/SPIDER ASSEMBLY REMOVAL 

(1) Remove the snap ring from the drive shaft with the snap 
ring pliers. 

(2) Take out the spider assembly from the drive shaft. 

(3) Clean the spider assembly. 

Caution 

1. Do not disassemble the spider assembly. 

2. Use care in handling so as not to damage the 

drive shaft. 
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^E^ T.J. BOOT REMOVAL 

(1) Wipe the grease off of the spline portion. 

(2) Remove the T.J. boot. 

NOTE 

If the boot is reused, wrap plastic tape around the drive 
shaft spline so that the boot is not damaged when it 
is removed. 




<4F^> B.J. BOOT BAND (SMALLVBJ. BOOT BAND 
(LARGE) REMOVAL 





MB991561 



rr 



4J- 



9 




/ 11X01J1 

Adjusting bolt 

0OOO3420 



B.J. boot 



B.J. boot 
band (small) 



Protruding 
portion 



A11S0170 



REASSEMBLY SERVICE POINTS 

►A^ B.J. BOOT/B.J. BOOT BAND (LARGE)/B.J. BOOT 
BAND (SMALL) INSTALLATION 

(1) Wrap plastic tape around the spline part on the drive 
shaft, and then install the B.J. boot band (small) and 
B.J. boot. 

(2) Install the smaller side of the B.J. boot band so that one 
shaft groove can be seen. 



(3) Turn the adjusting bolt of the special tool to adjust the 
opening dimension (W) to the standard value. 

Standard value (W): 2.9 mm (.114 in.) 

<When more than 2.9 mm (.114 in.)> 
Screw in the adjusting bolt. 

<When less than 2.9 mm (.114in.)> 
Loosen the adjusting bolt. 

NOTE 

(1) The dimension (W) is adjusted by approx. 0.7 mm 
(.028 in.) per one turn. 

(2) Do not turn the adjusting bolt more than one turn. 

(4) Place the boot band (small) along the protruding portion, 
and install it so that there is some clearance (A) along 
the other side. 
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(5) Use the special tool to crimp the B.J. boot band (small). 
Caution 

(1) Hold the drive shaft perpendicularly, and use the 
special tool to crimp the B.J. boot band securely. 

(2) Crimp the B.J. boot band until the special tool 
'touches the stopper. 



(6) Check that the crimped width (B) is within the stand&d 
value. 

Standard value (B): 2.4 - 2.8 mm (.094 - .110 in.) 

<Whenmore than 2.8 mm (.110in.)> 

Readjust the dimension (W) of step (3) to the 

value calculated by the following equation, 

and repeat step (5). 

W = 5.5 mm (.217 in.) - B 

Example: If (B) is 2.9 mm (.114 in.), (W) is 2.6 

mm (.102 in.). 

<When less than 2.4 mm (.094 in.)> 

Remove the B.J. boot band, readjust the 
dimension (W) of step (3) to the value 
calculated by the following equation, and use 
a new B.J. boot band to repeat steps (4) to 

W^= 5.5 mm (.217 in.) -B 

Example: If (B) is 2.3 mm (.091 in.), (W) is 

3.2 mm (.126 in.). 




(7) Check that the B.J. boot band is secured correctly. If, 
the band is secured incorrectly, repeat steps (4) to (6) 
to replace it. 

(8) Apply the specified amount 'of grease to the boot. 
Specified grease: Repair kit grease 95 g (3.35 oz.) 



(9) Install the B.J. boot to adjust the clearance (C) between 
the B.J. boot end and the stepped phas'e of the B.J. 
housing is within the standard Value. 

Standard value (C): 0.1 - 1.55 mm (.004 -.061 in.) 

(10) Adjust the opening dimension (W) to the standard value 
as mentioned at the step (3). 

Standard value (W): 3.2 mm (.126 in.) 
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B.J. boot 




Protrudingporlion 

B.J. boot band 
(large) 



A11S0169 



(11) Place the B.J. boot band (large) along, the protruding 
portion, and install it so that,, there is some clearance 
(D) along the other side. 

(12) Use the special tool to crimp the B.J. boot band 0arge) 

in the same way as the step (5). 




00003424 



(13) Check that the crimped width (E) is within the standard 
value. 

Standard value (E): 2.4 - 2.8 mm (.094 - .110 In.) 
<When more than 2.6 mm' (.110 in.)> 

Readjust the dimension (W) of step (10) to 

the value calculated by the following equation,' 

and repeat step (12). 

W = 5.8 mm (.228 in.) - E 

Example: If (E) is 2.9 mm (.114 in.), (W) is 2.9 

mm (.114 in.): 

<When less than 2.4 mm (.094 in.)> 

Remove the B.J. boot band, readjust the 
dimension (W) of step (10) to the value 
calculated by the following equation, and use 
a new B.J. boot band to repeat steps (11) to. 
(12). 

W = 5.8 mm (.228 in.) - E 

Example: If (E) is 2.3 mm (.091 in:), (W) is 3.5 

mm (.138 in.). 

(14) Check that the boot band is secured correctly. If the band, 
is secured incorrectly, repeat steps (11) JO (13) to replace 
it. 



Bevelled 
section 








-A \ 


\ 



MB990938 

MB990932 



Bearing 



A11L0O10 



►B«« SPIDER ASSEMBLY' INSTALLATION 

Install the spider assembly to the shaft from the direction 
of the spline bevelled section. 



►C<* CENTER BEARING INSTALLATION 
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FRONT AXLE - Drive. Shaft <AWD> 



liner dust seal 



MB990938 
MB990933 




Outer dust seal 



MB990938 
MB990931 




HCOOI6 
00004008 




Inner shaft 



MB991 172 



B11A0O83 




00003282 



T.J. case 




MB991248 



A11S0O76 



^D<4 DUST SEAL INSTALLATION ( 

(1) Apply multi-purpose grease to the rear surfaces of all 

dust seals. " >0v:t " 

Inner dust seal 7-10 g (.25-.3S oz.) . 
Outer dust seal 4-5 g (.14-.21 oz.) 

(2) Use the special tools to install the dust seal so that its 
surface runs even with that of the' center bearing bracket: 

(3) Apply multi-purpose grease to the lip of each dust seal. 

NOTE " ' _ _ 1 

When applying grease, make sure that it does not adhere 
to anything outside the lip. 



►E*4 INNER SHAFT INSTALLATION 



►F^ T.J. CASE AND INNER SHAFT ASSEMBLY 

INSTALLATION 

(1) Apply multi-purpose grease to the inner shaft spline, then 
press fit into the T.J. case. *' 

* - •* ! , \ ; « u . 

\ , \ i < 

r; ' ■■■ '>■: 1/ I 



(2) Use the special tool to support 'the T.J. case. 

(3) Use a pipe [0 30mm (1.18 in)] to press the seal plate 
into the T.J. case. 
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(4) Fill the specified grease to the T.J. case. • 
Specified grease: Repair kit grease 105 g (3.70 oz.) 
NOTE 

The grease in the repair kit should be divided in half 
for use, respectively, at the joint and inside the boot. 

Caution 

The drive shaft joint uses special grease. Do not mix 
old and new or different types of grease. 



►G^T.J. BOOT BAND (SMALLVT.J. BOOT BAND 
(LARGE) INSTALLATION 

Set the T.J. boot bands at the specified distance in order 
to adjust the amount of air inside the T.J. boot, and then 
tighten the T.J. boot band securely. 

Standard value (A): 80 ± 3 mm (3.15 ±.12 in.) 



INSPECTION 



26100280076 



Check the drive shaft for damage, bending or corrosion. 
Check the inner shaft for damage, bending or corrosion. 
Check the drive shaft splines for wear or damage. 
Check the inner shaft splines for wear or damage. 
Check the spider assembly for roller rotation, wear or 
corrosion. 

Check the groove inside T.J. case for wear or corrosion. 
Check the boots for deterioration, damage or cracking. 
Check the center bearing for seizure, discoloration or 
roughness of rolling surface. 
Check the dust cover for damage or deterioration. 
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NOTES 



REAR AXLE 



<AWD> 

DIFFERENTIAL CARRIER 29 

DRIVE SHAFT 21 

GENERAL INFORMATION 9 

KNUCKLE 20 

LSD CASE ASSEMBLY 46 

LUBRICANTS 10 

REAR HUB ASSEMBLY 18 

SEALANTS AND ADHESIVES 10 

ON-VEHICLE SERVICE 16 

Differential Carrier Oil Seal Replacement ■ ■ ■ 17 

Gear Oil Level Check 16 

Hub Bolt Replacement. 17 

Limited Slip Differenital Condition Check 

(VCU type) 17 

Rear Axle Total Backlash Check 16 

Wheel Bearing End Play Check 17 

SERVICE SPECIFICATIONS 10 

SPECIAL TOOLS 11 

TROUBLESHOOTING 14 



27109000062 



<FWD> 

GENERAL INFORMATION 2 

KNUCKLE 7 

REAR HUB ASSEMBLY 5 

ON-VEHICLE SERVICE 3 

Hub Bolt Replacement 4 

Rear Hub Rotary-Sliding Resistance Check 

3 

Wheel Bearing End Play Check 3 

SERVICE SPECIFICATIONS' . . . 2 

SPECIAL TOOLS 2 

TROUBLESHOOTING ..3 
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General Information/Service Specifications/ 
REAR AXLE <FWD> - Special Tools 



REAR AXLE <FWD> 

GENERAL INFORMATION 

The rear axle consists of a knuckle, rear hub, unit 
bearing and axle shaft. The unit bearing is press- 
fitted to the rear axle shaft and bolted to the knuckle. 
Also, the unit bearing utilizes the same type of 
double row angular contact ball bearing as does 



27100010064 



the front axle. On, vehicles with ABS, a ABS rotor 
for detecting the vehicle speed" is located on the 
rear axle shaft, and a speed sensor is located on 
the knuckle. 



Oil seal 



Rear axle shaft 



Unit bearing 

SERVICE SPECIFICATIONS 




Knuckle 



ABS rotor 

<Vehicles with ABSs- 



A13XOO01 



271 



00030077 



Items 


Limit 


Wheel bearing end play mm (in.) 


0.05 (.002) " 


Wheel bearing rotary-sliding resistance N (lbs.) 


18(3.9) 



SPECIAL TOOLS 



27100060069 



Tool 


Tool number and name 


Supersession 


Application - ri 




MB991 113 

Steering linkage puller 


MB991113-01 


Toe' control arm ball joint and 

knuckle removal' 




MB991 248 

Inner shaft remover 




ABS rotor removal (Vehicles with 
ABS) '■ y':TvO(-; v r -M'- 
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TROUBLESHOOTING 



27100070048 



Symptom 


Probable cause 


Remedy 


Abnormal sqund 


Loose wheel nuts 


Tighten 


Damaged or worn wheel bearings 


Replace 


Bent or distorted brake discs 




ON-VEHICLE SERVICE 



27100090044 



WHEEL BEARING END PLAY CHECK 

'v > . 

1. Release the parking brake: ■■ '-■ , ~ 

2. Remove the brake drum. * •• '* 

3. For vehicles with rear disc brake, remove the caliper as- 
sembly and the brake disc. > " ; y, 

4. Check the bearing's end 'play 

Place a dial gauge against the hub surface; then move 
the hub in the axial direction and check 'whether or not 
there is end play. 

Limit: 0.05 mm (.002 in.) 

5. * If the play exceeds the limit value, replace the rear hub 

assembly. , . ' 




REAR HUB ROTARY-SLIDING RESISTANCE 

CHECK 27100110061 

1. Release the parking brake. 

2. Remove the brake drum. 

3. For vehicles with rear disc brake, remove the caliper as- 
sembly and the brake disc. 

4. After turning the hub a few times to seat the bearing, 

wind a rope around the hub bolt and turn the hub by 
pulling at a 90° angle with a spring scale. Measure to 
determine whether or not the rotary-sliding resistance 
of the rear hub is at the limit value. 

Limit: 18 N (3.9 lbs.) or less 

5. If the rotary-sliding resistance exceeds the limit value, 

replace the rear hub assembly. 
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REAR AXLE <FWD> - On-vehicle Service 



HUB BOLT REPLACEMENT 27100100*1 

1 . Remove the caliper assembly and support it- with we 
so that it does not fall. * :; n,;?tir?v 

2. Remove the brake drum and- brake disc. 

3. For vehicles with disc brakes;' remove the shoe and lining 
assembly. 



i Cord 




MB991113 



A11X0081 




11X0080 



4. Pull the hub bolt Out using the special tool. 

NOTE . s \ 

For vehicles with drum brakes, the hub bolts should be 
removed near the retainer spring installatipritpositioh in 
order to maintain enough clearance for removal. 

" ''• / ! i' "• if* ' - 

Caution 

Be sure to tie the cord of the special tool to a nearby 
part. ' 



Use the wheel nuts to securely install the new hub bolts, 
while being careful of the serrations of the hub bolts and 
hub. 



«s, 49' 
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REAR HUB ASSEMBLY 

REMOVAL AND INSTALLATION 

<Vehicles with drum brakes> 
74-88 Nm 




/ 11X0083 
4 00004045 



Removal steps 

1 . Rear wheel speed sensor 
<Vehicles with ABS> 

(Refer to GROUP 35B- Wheel 
Speed Sensor.) 

2. Caliper assembly 

3. Brake drum 

4. Brake disc 



5. Clip mounting bolt 

6. Shoe and lining assembly (Refer to 
GROUP 36 - Parking Brake 
<Drum-in-disc brakes>.) 

7. Rear hub assembly 

8. ABS rotor<Vehicles with ABS> 

Caution 

The rear hub assembly should not be disassembled. 
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REAR AXLE <FWD> - Rear Hub Assembly 



REMOVAL SERVICE POINTS 

<4A^> CALIPER ASSEMBLY REMOVAL , 

Remove the caliper assembly and suspend it. 



Socket 

MB991248 




A11X001S 




<4B^> ABS ROTOR REMOVAL 



INSTALLATION SERVICE POINT 
►A^ABS ROTOR INSTALLATION 



INSPECTION 

• Check the oil seal for crack or damage. 

• Check the ABS rotor for chipped teeth. 



27100210105 
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REAR AXLE <FWD> - Knuckle 



KNUCKLE 27100300055 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Rear Wheel Speed sensor Removal and Installation 
<Vehicles with ABS> 

• Rear Hub Assembly Removal and Installation 

(Refer to P. 27-5.) 



98 Nm* 
^/ 71 ft.lbs.* 



98 Nm 
71 ft.lbs, 



28 Nm 
20 ft.lbs. 



118-137 Nm* 
85-99 ftlbs.* 




98 Nm* 
71 ft.lbs.* 



A11X0042 



Removal steps 

1. Trailing arm connection 

2. Lower arm connection 

3. Toe control arm ball joint and 
knuckle connection 

4. Shock absorber connection 

5. Upper arm connection 

6. Knuckle 



7. Hub cap <Vehicles without ABS> 

Caution 

• : Indicates parts which should be temporarily tight- 
ened, and then fully tightened with the vehicle 
on the ground in the unladen condition. 
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REAR AXLE <FWD> - Knuckle 







L— Cord 




— r-LJ 


;/ An cm 






J. / 1 I 




O MB991113 






A11X003B 



REMOVAL SERVICE POINT 



^A^ TOE CONTROL ARM BALL JOINT AND 
KNUCKLE DISCONNECTION 



Hi'. 



Caution , , 

1 . Use the special tool to loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. "' ' 

2. Suppot the special tool with a cord, etc. to prevent 
it from coming off. 
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REAR AXLE <AWD> 

GENERAL INFORMATION 

In the rear axle structure, the unit bearing is press- 
fitted to the rear hub and bolted to the knuckle. 
Also, the unit bearing utilizes a double row angular 
contact ball bearing. The drive shaft has a T.J. 
on the differential side and a B.J. constant-velocity 
joint on the wheel side. In vehicles with ABS, a 



... *"5 ... 
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ABS rotor for detecting the vehicle' speed is located 
on the outer ring of the drive shaft B.J., and a 
speed sensor is located on the knuckle. 
The differential carrier provides elastic support by, 
means of a bushing. In addition, the VCU-type LSD 
has been adopted in some models. 



Items 


C^rirwf&n^iriinzi I Hiffor*- 

uUI IVUllllUlldl Ul I Icl 

ential <A/T > 


r^nn\/ontir\nal Hiffor- 

wUIIVdlLIUIIcll U 1 1 1 trl 

ential <M/T> 


I imitprl clin Hiffor- 

ential (VCU type) 

<Mf 1 > 


Limiieu sup uittsi- 
ential (VCU type) 

<A/I> 


Reduction gear type 


Hypoid gear 


Hypoid gear 


Hypoid gear 


Hypoid gear 


Reduction ratio 


3.545 


3.307 


3.545 


3.307 


Differential 
gear type 
(Typexnum- 

ber of 
gears) 


Side gear 


Straight bevel 
gearx2 


Straight bevel 
gearx2 


Straight bevel 
gearx2* 


Straight bevel 
gearx2* 


Pinion gear 


Straight bevel 
gearx2 


Straight bevel 
gearx2 


Straight bevel 
gearx4 


Straight bevel 
gearx4 


Number of 
teeth 


Drive gear 


39 


43 


39 


43 


Drive pinion 


11 


'3 


11 


13* 


Side gear 


14 


14 


16 


16 


Pinion gear 


10 


10 ' 


10 


10 


PHatrattt^e di- 

ameterxin- 

side diame- 
ter) mm (in.) 


Side 


72x35 (2.83 x 1.38) 


72 X35 (2.83 X 1.38) 


72X35 (2.83X1.38) 


72x35(2 : g3fXl t 38)t 


Front 


62 x25 (2.44 x.98) 


62 x 25 (2.44 x .98) 


62x25 (2.44 x.98) 


62 x 25(2.44 t x.98) 


Rear 


72x35 (2.83 x 1.38) 


72X35 (2.83 X 1.38) 


72X35 (2.83X1.38) 


72X35 (2.83 x1.38) 



NOTE 

*: Denotes the gear (L.H.) which is in a single body with the viscous coupling. 
CONSTRUCTION DIAGRAM 



Differential carrier 



ABS rotor <Vehicles with ABS> 

Knuckle 



Drive shaft 




Drive shaft 



Unit bearing 
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Service Specifications/Lubricants/ 
REAR AXLE <AWD> - Sealants and Adhesives 



SERVICE SPECIFICATIONS 



S^OolsOOiU 



Items 


Standard value 


Limit i4r v : :5 t!SS 


Setting of JJ. boot length 
mm (in.) 


Conventional differential 


79 ± 3 (3.11 ± .12) 




Limited slip differential 


84 + 3(3.31 +.12) 


l~ > ,:, • ..r> :Mkii 


Drive gear backlash mm (in.) 


0.11-0.16 
(.0043 -.0063) 


• ;. ir ' ' . ■ ' p vr . • 


Differential gear backlash 
mm (in.) 


Conventional differential 


0 - 0.076(0 -.0030) 


0.2 (.008) " 


Limited slip differential 


0.03 - 0.09 (.001 - .004) 




Drive pinion 
turning torque 
Nm (in.lbs.) 


Without oil seal 


New bearing 


0.9-1.2 (8-10)* 1 


— 


New/reused bearing ; 


0.4 - 0.5 (3 - 4)* 2 


_ 


With oil seal 


New bearing 


1.0- 1.3 (9- 




New/reused bearing 


0.5 - 0.6 (4 - 5)* 2 


— 


Rear axle total backlash mm (in.) 




5(2) ; - 


Wheel bearing end play mm (in.) 




0.05 (.002) 


Wheel bearing breakaway torque Nm (in.lbs.) 




1.0 (9) or less 


Drive gear runout mm (in.) 




0.05 (.002) 



NOTE 

*V When replacing with a new bearing (with rust-prevention oil) 

* 2 : When using a new bearing or when reusing (gear oil application) 



LUBRICANTS 



27100040032 



Items 


Quantity 


Specified lubricant » , 0 ■ 


Rear differential gear 

oil 


0.85 dm 3 (.85qt.) 


API classification GL-5 or higher 
Over-23°C (-10°F) SAE 90, 85W-90, . 
30W-90 

Fxon\^mS4p>vm toi-23*e (-1TO G 
SAE80W.80W-90 

Under-34°C(-30°F) SAE 75W 


T.J. assembly 


95 g (3.35 oz.) Conventional differential 


Repair kit grease 


105 g (3.70 oz.) <Limited slip differential 


B.J. assembly 


75 g (2.65 oz.) 



SEALANTS AND ADHESIVES 



271OOJ05OO35 



Items 


Specified sealants and adhesives 


Threaded holes of the drive gear 


3M Stud Locking Part No. 4170 or equivalent 


Vent plug installation surface (to differential carrier) 


3M ATD Part No. '8663 or equivalent 


Differential cover installation surface (to gear carrier) 
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SPECIAL TOOLS 2710008W6 



Tool 


Tool number and name 


Supersession 


Application 




MB990767 
End yoke holder 


MB990767-01 


Hub holding 




MB991113 

Steering linkage puller 


MB991113-01 


Toe control arm ball joint arid 
knuckle disconnection 




MB990998 

Front hub remover 

and installer 


MB990998-01 


• Wheel bearing breakawav 
torque check 

• Wheel bearing provisiona 
holding i : 




y 




MB990326 

Preload socket 


General service tool 


• Breakaway torque of the 
wheel bearing measuremenl 

• Wheel bearing provisional 
holding 




MB991460 
Plug 


General service tool 


Prevention of entry of foreign 
objects into the differential carri- 
er 








MB990909 
Working base 


General service tool 


Differential carrier supporting 




MB991116 

Working base adapter 


General service tool 
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REAR AXLE <AWD> - Special Tools 



Tool 



Tool number and name 



Supersession 



Application 




MB990925 
Bearing and oil 

seal installer set 



General service tool 



MB990938 



MB990939 



Drive pinion rear bearinj 
outer race press-fitting 
MB990935, MB990938 
Drive pinion front bearinc 
outer race press-fitting 
MB990932, MB990938 
Differential side oil., seai 
press-fitting 

MB990938 (Use in conjuc- 
tion with MB991115) 
Tooth contact of drive gear 
measurement 

Driving-out the oil seal, drive 
pinion front bearing and drive 
pinion rear bearing outer race 
MB990939 




MB990810 

Side bearing puller 



General service tool 



Side bearing inner race 
removal 

Companion ffange removal 



MB990850 
End yoke holder 



MB990757-01 



Companion flange removal and 
installation 





MB990339 
Bearing puller 



General service tool 



Drive pinion rear bearing inner 

race removal 



MB990374 
Pinion bearing 



MIT30173 




MB991115 

Oil seal installer 



Differential side oil seal press- 
fitting 

(Use in conjuctton with . 
MB990938) 




MB990835 

Drive pinion setting 

gauge set 



General service tool 



MB990836 



MB990392 



Drive pinion height measure- 
ment 
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Tool 


Tool number and name 


Supersession 


Application 






MB990728 
Bearing installer 


MB990802-OI 


• unve pinion rear Deanng 
inner race press-fitting 

• Side bearing inner fade 
press-fitting 


d 






MB990031 or 
MB990699 

Drive pinion oil seal in- 
staller 


MB990031-01 


unve pinion on seal press-ntting 












MB990988 

Side gear, holding tool) 
set 


MB990988 


Limited slip differential gear 
backlash inspection 

i , * — i — p-^jir 








L 








S B » 


«- — x 

MB990989 






pi 




MRQQ1 *JK7 

Side gear holding tool 
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REAR AXLE <AWD>- Troubleshooting 



TROUBLESHOOTING 



AXLE SHAFT 



Symptom 


Probable cause 


Remedy 


Noise while wheels are 
rotating 


Brake drag 


Replace 


Bent axle shaft 






Worn or scarred axle shaft bearing 




Grease leakage 


Worn or damaged oil seal 






Malfunction of bearing seal 




DRIVE SHAFT 


Symptom 


Probable cause 


Remedy 


Noise 


Wear, play or seizure of ball joint 


Replace 




Excessive drive shaft spline looseness 




DIFFERENTIAL (LIMITED SLIP DIFFERENTIAL) 


Symptom 


Probable cause 


Remedy 


Abnormal noise during 
driving or gear chang- 
ing'" 


Excessive drive gear backlash 


Adjust 


Insufficient drive pinion preload 






Excessive differential gear backlash 


Adjust or replace 




Worn spline of a side gear 


Replace 




Loose companion flange self-locking nut 


Retighten or replace 


Abnormal noise 
when cornering 


Damaged differential gears 


Replace 


Damaged pinion shaft 






Insufficient gear oil quantity 


Replenish 


Gear noise* 2 


Improper drive gear tooth contact adjustment 


Adjust or replace 




Incorrect drive gear backlash 


Adjust 




Improper drive pinion preload adjustment 





NOTE 

• I: In addition to a malfunction of the differential carrier components, abnormal noise can also be caused by the 

universal joint of the propeller shaft, the axle shafts, the wheel bearings, etc. Before disassembling any parts, 
take all possibilities into consideration and confirm the source of the noise. 

• 2: Noise from the engine, muffler vibration, transaxle, propeller shaft, wheel bearings, tires, body, etc., is easily 
mistaken as being caused by malfunctions in the differential carrier components. Be extremely careful and attentive 
when performing the driving test, etc. 

Test methods to confirm the source of the abnormal noise include: coasting, acceleration, constant speed driving, 
raising the rear wheels on a jack, etc. Use the method most appropriate to the circumstances. 
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Symptom 


Probable cause 


Remedy 


Gear noise** 


Damaged, broken, and/or seized tooth'surfaces of 
the drive gear and drive pinion 


Replace 


'Damaaed broken and/or seized drive Dinion bear- 
ings 


Damaged, broken, and/or seized side bearings 


Damaged differential case 


Inferior gear oil 


Insufficient gear oil quantity 


Replenish • 


Gear oil leakage 


Worn or damaged front oil seal, of an improperly 
installed oil seal 


Replace, 

* 


Damaged gasket 


Loose companion flange self-locking nut 


Retighten or replace 


Loose filler or drain plug 


Retighten or apply adhesive 


Clogged or damaged vent plug 


'Clean or replace 


Seizure* 3 


Insufficient drive gear backlash 


Adjust 


Excessive drive pinion preload 


Excessive side bearing preload 


Insufficient differential gear backlash 


Excessive clutch plate preload 


Inferior gear oil 


Replace 


Insufficient gear oil quantity 


Replenish 


Breakdown* 4 


llncorrect drive gear backlash 


Adjust 


Insufficient drive pinion preload 


Insufficient side bearing preload 


Excessive differential gear backlash 


Loose drive gear clamping bolts 


Retighten 


The limited slip 
differential does not 
function (on snow, 
mud, ice, etc.) 


The limited slip device is damaged 


Disassemble, check the functioning 
and replace the damaged parts 



NOTE 

* 2 : Noise from the engine, muffler vibration, transaxle, propeller shaft, wheel bearings, tires, body, etc., is easily 
mistaken as being caused by malfunctions in the differential carrier components. Be extremely careful and attentive 
when performing the driving test, etc. 

Test methods to confirm the source of the abnormal noise include: coasting, acceleration, constant speed driving, 

raising the rear wheels on a -jack, etc. Use the method most appropriate to the circumstances. 
* 3 : In the event of seizure, disassemble and replace the parts involved, and also be sure to check all components 

for any irregularities and repair or replace as necessary. 
• t In addition to disassembling and replacing the failed parts, be sure to check all components for irregularities 

and repair or replace as necessary. 
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REAR AXLE <AWD> - On-vehicle Service 



ON-VEHICLE SERVICE 

REAR AXLE TOTAL BACKLASH CHECK 

If the vehicle vibrates and produces a booming sound due 
to an imbalance of the. driving system, measure the rear axle 
total backlash by the following procedures to see if the differen- 
tial carrier assembly requires removal. 
1. Place the gearshift lever in the neutral position, apply 
the parking brake and jack up the vehicle. 




2. 



3. 



Manually turn the propeller, shaft clockwise as far as it 
will go and make mating marks on the companion flange 
dust cover and the differential carrier. , , - . s 



Manually turn the propeller shaft counterclockwise as far 
as it will go and measure the movement of the mating! 
marks. 

Limit: 5 mm (.2 in.) 



4. If the backlash exceeds' the limit, remove the differential 
carrier assembly (Refer to P.27-29.) and adjust the back- 
lash (Refer to P.27-31.). 



arm 

t" At .. " '' 



8 mm (.31 in.) I 




Uppei limit 












Lower limit 


/ / I 090031 



GEAR OIL LEVEL CHECK 27200120036 

1. Remove the filler plug, and check, the pj|, level. . . 'V 

2. The oil level is sufficient if it reaches the filler plug hole. 

Specified gear oil: 

API classification GL-5 or higher [0.8 dm 3 (.85 

NOTE ,, ■ , w . ,-, -r; 

Over -23°C(-10°F): SAE 90, 85W»9Q, 80W-90 
From -34°C (-30° F) to -23°C (-1 0°F): SAE80W.80W-90 
Under -34°C(-30°F): SAE 75W 



TSB Revision 



REAR AXLE <AWD> - On-vehicle Service 



27-f7 









11X0077 



WHEEL BEARING END PLAY CHECK 271000900S1 

1. Jack up the vehicle and remove the rear wheel. 

2. Release the parking brake. 

3. Remove the caliper assembly and the brake disc or brake 
drum. 

4. Set a dial gauge as shown in the illustration, and then 

move the hub in the axial direction and measure the play. 

Limit value: 0.05 mm (.002 in.) 

5. If the play exceeds the limit value, replace the rear hub 
assembly. 

LIMITED SLIP DIFFERENTIAL CONDITION 
CHECK (VCU TYPE) 27300100019 

1 . Place the shift lever in the neutral position and block 
the front wheels with chocks. 

2. Release the parking brake lever fully. 

3. Jack up the rear wheels and apply rigid racks to the 

specified positions of the side sills. 

4. Disconnect the propeller shaft from the differential. 



Correct 



Incorrect 




11AO330 



MB990938 



MB991115 





5. While turning one wheel slowly and make sure that the 
opposite wheel turns in the same direction. 

6. If the opposite wheel turns in reverse, disassemble the 

limited slip differential with VCU and replace the VCU. 



DIFFERENTIAL CARRIER OIL SEAL 
REPLACEMENT 27200120022 

1. Remove the drive shaft. (Refer to P.27-21.) 

2. Remove the oil seal of the differential carrier. 

3. Use the special tool to tap on a new oil seal as far as 
the end of the differential carrier. 

4. Apply multipurpose grease to the lip section of the oil 

seal and to the oil seal contact surface of the drive shaft. 

5. Replace the circlip on the drive shaft with a new one, 
and then install the drive shaft onto the differential carrier. 

6. Check the wheel alignment. (Refer to GROUP 34 - On-ve- 
hicle Service.) 

HUB BOLT REPLACEMENT 27100100068 

Refer to P.27-4. 
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REAR AXLE <AWD> - Rear Hub Assembly 



REAR HUB ASSEMBLY 

REMOVAL AND INSTALLATION 



27100200089 



Pre-removal Operation 

• Drive Shaft Removal (Refer to P.27-21.) 



1 



Post-installation Operation 

• Brake Line Bleeding <Vehicles with drum brakes> 
(Refer to GROUP 35A - On-vehicle Service.) 

• Drive Shaft Installation (Refer to P.27-21.) 



<Vehicles with drum brakes> 

74-88 Nm 1rt 
54-65 ft.lbs. 




<Vehicles with disc brakes> 
49-59 Nm 74-88 Nm 
36-43 ft.lbs. 54 r 65 ft lbs 



11X0085 




11 X 

00004046 



'•iO I 



Removal steps 

1. Rear wheel speed sensor 

<Vehicles with ABS> 

(Refer to GROUP 35C- Wheel 

Speed Sensor.) 

2. Brake drum 

3. Shoe and lever assembly 

4. Caliper assembly (Refer to P.27-5.) 

5. Brake disc 

6. Shoe and lining assembly (Refer to 
GROUP 36 - Parking Brake 

<Drum-in-disc brakes>.) 



7. Clip 

8. Parking brake cable 

9. Rear hub assembly 

10. Brake pipe connection 

11. Dust seal 

Caution 

The rear hub assembly should not be disassembled. 
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INSPECTION 27100210112 

• Check the oil seal for crack or damage. 

• Check the rear hub spline for wear or damage. 



MB990998 




196-255 Nm 
145-188 ft.lbs. 

11X0059 



MB990326 




00000320 



WHEEL BEARING BREAKAWAY TORQUE CHECK 

(1) Tighten the special tool to the front hub assembly at the 
specified torque [196-255 Nm (145-188 ft.lbs.)]. 

(2) Use the special tool to measure the hub rotation starting 
torque. 

Limit: 1.0 Nm (9 in.lbs.) or less 

(3) The hub rotation starting torque should be within the limit 
value range, and there should be no engagement or feel- 
ing of roughness. 




A11XO052 



WHEEL BEARING END PLAY CHECK 27100090068 

(1) Using the special tool to measure the play in the hub 
axial direction. 

Limit: 0.05 mm (.002 in.) 

(2) If the limit value of wheel bearing end play cannot be 
obtained within the specified tightening torque range of 
196-255 Nm (145-188 ft.lbs.), replace the front hub as- 
sembly. 
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REAR AXLE <AWD> - Knuckle 



KNUCKLE 

REMOVAL AND INSTALLATION 



27100300062 



Pre-removal and Post-installation Operation 

• Rear Wheel Speed Sensor Removal and Installation 
<Vehicles with ABS> 

• Rear Hub Assembly Removal and installation 
(Refer toP.27-18.) 



98 Nm* 
71 ft.lbs.* 



98 Nm 
71 ft.lbs 



118-137 Nm* 
85-99 ft.lbs.* 




98 Nm* 
71 ft.lbs.* 



A11X0065 



Removal steps 



Trailing arm connection 
Lower arm connection 
Toe control arm ball joint and 
knuckle connection (Refer to 
P.27-7.) 

Shock absorber connection 

Upper arm connection 
Knuckle 



Caution 

*: Indicates parts which should be temporarily tightened, 
and then fully tightened with the veh ide on the ground 
in the unladen condition. 
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DRIVE SHAFT 

REMOVAL AND INSTALLATION 



27100330023 



Post-installation Operation 

• Brake Line Bleedwg <Vehicles. with, sfcum. brak@s> 
(Refer to GROUP 35A - On-vehicle Service.) 

• Parking Brake Adjustment 

(Refer to GROUP 36 - On-vehicle Service.) 



98 Nm 




11XOOB7 



Removal steps 

1 . Rear wheel speed sensor 
<Vehicles with ABS> 

2. Caliper assembly (Refer to P.27-5.) 

3. Brake disc 

4. Brake drum 

5. Shoe and lining assembly (Refer to 
GROUP 36 - Parking Brake 
<Drum-in-disc brakes>.) 

6. Shoe and lever assembly 

7. Clip 

8. Parking brake cable 

9. Brake pipe connection 

10. Shock absorber connection 

11. Trailing arm connection 

12. Lower arm connection 



13. Toe control arm ball joint and 
knuckle connection 

(Refer to P.27-7.) 

14. Cottor pin 
^►►B<4 15. Drive shaft nut 

16. Washer 

17. Differential mount support 
^►►A^ 18. Drive shaft 

19. Circlip 

Caution 

1. For vehicles with ABS, be careful not to damage the 
drive shaft rotor. 

2. • : Indicates parts which should be temporarily tight- 
ened, and then fully tightened with the vehicle on the 
ground in the unladen condition. 
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REAR AXLE <AWD> - Drive Shaft 



AJ 






MB990767 

A11CO072 




REMOVAL SERVICE POINTS 
<*A^ DRIVE SHAFT NMT ?f ^OVAI,. 



■ ''fsL: Vb-te*:** ; 
".' l--> ■•■ i v.'i&fl; I 



DRIVE SHAFT REMOVAL 

(1) Push the lower part of the knuckle to the outside of the 
vehicle, and then separate the drive shaft from the differen- 
tial carrier. At fhis time, use a tire lever or similar to 
separate the drive shaft connection/ 5 .'' ' 



(2) Use the special tool as a cover not to let foreign objects 
get into the differential carrier. • 5 



■>'?' Si 
9bi.fi i '• 



TSB Revision 



REAR AXLE <AWD> - Drive Shaft 



27-23 



Boot band (B.J. side) 












Two-part serration 






A11A0280 



INSTALLATION SERVICE POINTS 
►A^ DRIVE SHAFT INSTALLATION 

Caution 

1. Be cautious to ensure that the differential carrier oil 
seal is not damaged by the drive shaft spline. 

2. The right drive shaft for models equipped with the 

LSD having a VCU has a two-part serration. Install 
each on the correct side carefully. 

NOTE 

The left and right drive shafts can also be distinguished 
from each other by the identification color of" boat' band 
(B.J. side). 



Item 


Drive shaft (LH.) 


Drive shaft (R.H.) 


Boot band (B.J. side) 
identification color 


Green 


Orange 



Washer 




AllROOIJ 



^B<4 DRIVE SHAFT NUT INSTALLATION 

(1) Install the washer and drive shaft nut in the specified 

direction. 

(2) Use the special tool (MB990767) to tighten the drive shaft 
nut. 

(3) If the position of the cotter pin holes does not match, 
tighten the nut up to 255 Nrri (188 ft.lbs.) in maximum. 

(4) Install the cotter pin in the first matching holes and bend 
it securely. 

Caution 

Before securely tightening the drive shaft nuts, make 
sure there is no load on the wheel bearings. 



INSPECTION 27100340026 

• Check the drive shaft boots for damage or deterioration, 

• Check the ball joints (B.J. and T.J.) for excessive play • 
or check operation. 

• Check the drive shaft spline for wear or damage. 
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REAR AXLE <AWD>- Drive Shaft 



DISASSEMBLY AND REASSEMBLY 




J. repair kit 



Disassembly steps 

►D^ 1. T.J. boot band (large) 
►D-^ 2. T.J. boot band (small) 

►C-^ 3. T.J. case 

-^A^ 4. Snap ring 

^►►C-^ 5. Spider assembly 
^►►C«4 6. T.J. boot 

►B^7. B.J. boot band (large) 



►B^ 8. B.J. boot band (small) 
<4B^>M<4 9- B.J. boot 

10. B.J. assembly 

1 1 . Circlip 

Caution 

Do not disassemble the B.J. assembly. 
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LUBRICATION POINTS 




Grease: Repair kit grease 
Conventional differential 95 g (3.35 oz.) 
<Limited slip differential 105 g (3.70 oz.) 

Caution 

The drive shaft joint uses special grease. 
Do not mix old and new or different types of grease. 




Grease: 

Repair kit grease 75 g (2.66 oz.) 
Caution 

The drive shaft joint uses special 
grease. Do not mix old and new or 
different types of grease. 



11X0030 
00003848 



DISASSEMBLY SERVICE POINTS 

<4A^ SNAP RING/SPIDER ASSEMBLY REMOVAL 

(1) Wipe out the grease in the T.J. case. , 
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(2) Remove the snap ring with the snap ring pliers and then 

remove the spider assembly. 

Caution 

Do not disassemble the spider assembly. 

(3) In case foreign objects such as water or dust is mixed 
in the grease, be sure to wash the spider assembly. 

Caution 

In case of having washed the spider assembly, when 
assembling it, make sure to push enough grease be- 
tween the spider axle and the roller so that grease 
may not run out. 




^B^ T.J. BOOT/B.J. BOOT REMOVAL 

(1) Wipe the grease off of the spline portion. 

(2) Remove the T.J. boot and B.J. boot.;, 

NOTE 

If the boots are reused, wrap plastic tape around the 
drive shaft spline so that the boots are not damaged 
when they are removed. 



I Si 

V 



,,-•-.< ^, 
4 



REASSEMBLY SERVICE POtNTS 
►A^ B.J. BOOT INSTALLATION 

(1) Wrap plastic tape around the drive shaft spline. 

(2) Insert the drive shaft in' B.J. boot. 







(3) Fill the inside of the B.J. and B.J. boot with the specified 






grease. 




Specified grease: Repair kit grease [75 g (2.66 oz.)] 






NOTE 




The grease in the repair kit should be divided in half 
for use, respectively, at the joint and inside the boot. 






Caution 




The drive shaft joint uses special grease. Do not mix 




A11ZO006 


old and new or different types of grease. 
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Lever section 




A7K033 



►B^B.J. BOOT BAND (SMALLVB.J. BOOT BAND 
(LARGE) INSTALLATION 

Be careful that the drive shaft should be. straight when 
tightening the B.J. boot bands. 

Caution ( if 

Always check the identification numbers stamped on the 
boot band levers. Never confuse the 'bands: 



Items 


Identification number 


B.J. boot band (large) 


20-110#BJ87 


B.J. boot band (small) 


20 - 83 # BJ 82 



Bevelled section 




►C^ T.J. BOOT/SPIDER ASSEMBLY/T.J. CASE 
INSTALLATION 

(1) lnsert the drive shaft in T.J. boot. 

(2) Install the spider assembly to the shaft from the direction 
, of the spline bevelled section. 




(3) After applying specified grease to the T.J. case, insert 
the drive shaft and apply grease one more time. 

Specified grease: 
Repair kit grease 

<Conventional differential 95 g (3.35 oz.) 
<Limited slip differential 105 g (3.70 oz.) 

NOTE 

The grease in the repair kit should be divided in half 
for use, respectively, at the joint and inside the boot. 

Caution 

The drive shaft joint use special grease. Do not mix 
old and new or different types of grease. 
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►D^ T.J. b o o t B a n d (SMALL)/T.J. BOOT BAND 

• (LARGE) 
INSTALLATION 

Set the T.J. boot bands at the specified distance in order 
to adjust the amount of air inside the T.J. boot, and then 
tighten the, T.J. boot bands securely. 

Standard value (A): 

Conventional differential 79 ±3 mm (3.11 ±.12 In.) 
<Limited slip differential 84+3 mm (3.31 ±.12 in.) 

Caution - - 

Always check the identification numbers stamped on the 
boot band levers. Never confuse the bands. 



| Items 


I Identification number | 


| T.J. boot band (large) 


I 20 - 98 # BJ 82 | 


T.J. boot band (small) 


|20-83#BJ82 | 



INSPECTION 27100360022 

• Check the drive Shaft for damage, bending or corrosion. 
• Check the drive shaft spline part for wear or damage. 

• Check for entry of water and/or foreign material into B.J. 

• Check the spider assembly for ..roller rotation, wear or 
corrosion. , i* *' 

• Check the groove inside T.J. case for wear or corrosion. 

• Check the boots for deterioration, damage or cracking. 



" '.'it' 
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DIFFERENTIAL CARRIER 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Brake Fluid Draining <Vehicles with drum brakes> 

• Differential Gear Oil Draining 



27200200044 



Post-installation Operation 

• Differential Gear Oil Filling (Refer to P.27-16.) 

• Brake Line Bleeding <Vehicles with drum brakes> 
(Refer to GROUP 35A-On-vehicle Service.) 

• Parking Brake Adjustment (Refer to GROUP 

36-On-vehicle Service.) 




Removal steps 



6. 
7. 
8. 
9. 
10. 



Rear wheel speed sensor 

<Vehicles with ABS> 

Caliper assembly (Refer to P.27-5.) 

Brake disc 

Brake drum 

Shoe and lining assembly (Refer to 
GROUP 36 - Parking Brake 
<Drum-in-disc brakes>.) 
Shoe and lever assembly 
Clip 

Parking brake cable 
Brake pipe connection 
Shock absorber connection 



11. Trailing arm connection 



12. Lower arm connection 

13. Toe control arm ball joint and 
knucle connection (Refer to 
P.27-7.) 

14. Differential mount support 
-^►►B-^ 15. Propeller shaft connection 
^B^-^-A-4 16. Drive shaft connection 
•40^- 17. "Differential carrier 

18. Differential mount bracket assembly 

Caution 

*; Indicates parts which should be temporarily tightened, 

and then fully tightened with the vehicle on the ground 
in the unladen condition. 
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REMOVAL SERVICE POINTS 
<<A^ PROPELLER SHAFT DISCONNECTION 

(1) Make mating marks on the differential companion flange 
and flange yoke, and then separate the differential carrier 
assembly and the propeller shaft; 

(2) Suspend the propeller shaft from the body with wire, etc, 
so that there are no-sharp bends. 

Caution 

Be careful that there are no sharp bends in the propel- 
ler shaft, as they may damage the Lobro joint. 

<4B^ DRIVE SHAFT DISCONNECTION 

(1) Push the lower part of the knuckle to the outside of the 
vehicle, and then separate the drive shaft from the differen- 
tial carrier. At this time, use a tire lever or similar to 
separate the drive shaft connection, 

(2) Support the separated drive shaft with wire or similar 
so as not to damage the joint. 



(3) Use the special tool as a cover not to let foreign objects 
get into the differential carrier. 



<4C^> DIFFERENTIAL CARRIER REMOVAL 

Support the differential carrier with a jack. Then remove the 
connecting bolt between it and the rear crossmember and 
remove the differential carrier. 



INSTALLATION SERVICE POINTS 
►A^ DRIVE SHAFT CONNECTION 

Caution 

Do not damage the differential carrier 'oil seal. 

►B^ PROPELLER SHAFT CONNECTION 

Connect the propeller shaft so' that the mating marks on the 
differential companion flange and the flange yoke are aligned. 
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MB990909 
and 

MB991116 




11K099 




INSPECTION BEFORE DISASSEMBLY 27200290034 

Hold the special tool in a vice, and attach the differential 
carrier to the special tool. 



DRIVE GEAR BACKLASH CHECK 

(1) With the drive pinion locked in place, measure the drive 
gear backlash with a dial indicator on the drive gear. 

NOTE 

Measure at four points or more on the circumference 
of the drive gear. 

Standard value: 0.11 - 0.16 mm (.0043-.0063 in.) 

(2) If the backlash is outside the standard value, adjust using 
the side bearing spacer. 

NOTE 

After adjustment, inspect the contact of the drive gear. 




11YI68 



DRIVE GEAR RUNOUT CHECK 

(1) Measure the drive gear runout at the shoulder on the 
reverse side of the drive gear. 

Limit: 0.05 mm (.002 in.) 

(2) If the runout exceeds the limit value, check that there 
is no foreign material between the reverse side of the 
drive gear and the differential case, or that there is no 
looseness in the drive gear mounting bolt. 

(3) If step (2) is normal, change the assembly position of 
the drive gear and differential case, and then take another 
measurement. 

NOTE 

If adjustment is impossible, replace the differential case 
or the drive gear and drive pinion as a set. 
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Attachment 



Wedge 




Pinion shaft 



Side gear spacer 

E11G0073 



DIFFERENTIAL GEAR BACKLASH CHECK 
Conventional differential * ' 

(1) While locking the side gear with the wedge, measure 
the differential gear backlash With a dial indicator on the 

pinion gear. f 

NOTE 

(1) The measurement should be made for both pinion 
g e a r s i n d i v i d u a 1 1 y . -' 

(2) Refer to P.27-46 for measurement of the limited slip 
differential gear backlash. 

Standard value: 0 -0.076 mm (0-.0030 In.) 

Limit: 0.2 mm (.008 in.) 

(2) If the differential gear backlash exceeds the limit, adjust 
the backlash by installing thicker side gear spacers. 

NOTE 1 *f 

If adjustment is impossible, replace the side gear and 

pinion gear as a set. , 




MB990939 




A11G0076 



DRIVE GEAR TOOTH CONTACT CHECK 

Check the drive gear tooth contact by following the steps 
below. 

(1) Apply a thin, uniform coat of machine blue to both surfaces 
of the drive gear teeth. 



(2) Insert a special tool between the differential carrier and 
the differential case, and then rotate the companion flange 
by hand (once in the normal direction, and then once 
in the reverse direction) while applying a load to the drive 
gear, so that the revolution torque [approximately 2.5 
- 3.0 Nm (22-27 in.lbs.)] is applied to the drive pinion. 

Caution % 

If the drive gear is rotated too much, the tooth contact 

pattern will become unclear and difficult to check. 

(3) Check the tooth contact condition of, the drive gear and, 
drive pinion. 
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Standard tooth contact pattern 


Problem 


Solution 


1 Narrow tooth side 

2 Drive-side tooth surface (the side 
applying power during forward 
movement) 

3 Wide tooth side 

4 Coast-side tooth surface (the 

side applying power during 
reverse movement) 

1 

^ 11W011S 


Tooth contact pattern resulting from 
excessive pinion height 

11W0116 

The drive pinion is positioned too far 
from the center of the drive gear. 


1 

11W01W 

Increase the thickness of the pinion 
height adjusting shim, and position 
the drive pinion closer to the center of 
the drive gear. 

Also, for backlash adjustment, posi- 
tion the drive gear farther from the 
drive pinion. 


Tooth contact pattern resulting from 
insufficient pinion height 

11W0117 

The drive pinion is positioned too 
close to the center of the drive gear. 


11W0119 

Decrease the thickness of the pinion 
height adjusting Shim, and position 
the drive pinion farther from the 
center of the drive gear. 
Also, for backlash adjustment, posi- 
tion the drive gear closer to the drive 
pinion. 



NOTE 

(1) Tooth contact pattern is a method for judging the result of the adjustment of drive pinion height and drive gear 

backlash. The adjustment of drive pinion height and drive gear backlash should be repeated until tooth contact 
patterns bear a similarity to the standard tooth contact pattern. 

(2) When adjustment is not able to obtain a correct pattern, it may be judged that the drive gear and drive pinion 

have exceed their usage limits and both gears should be replaced as a set. 
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DISASSEMBLY 



Pre-disassembly Inspections 

• Drive Gear Backlash Check (Refer to P.27-31.) 

• Drive Gear Runout Check (Refer to P.27-31.) 

• Differential Gear Backlash Check (Referto P.27-32.) 

• Drive Gear T^'COTttartT?!^ 




1820 27 28 31 30EI 

<Limited slip differential 




00003849 



Disassembly steps 

• Inspection before disassembly 
(Refer to P.27-31.) 

1. Differential cover assembly 

2. Vent plug 

3. Bearing cap 

•^A^ 4. Differential case assembly 

5. Side bearing spacer 

6. Side bearing outer race 
•^B^ 7. Side bearing inner race 
-^C^ 8. Drive gear 

<^D>> 9. Lock pin 

Conventional differential 

10. Pinion shaft 
Conventional differential 

11. Pinion gear 
Conventional differential 

12. Pinion washer 
Conventional differential 

13. Side gear 
Conventional differentials 

14. Side gear spacer 
Conventional differential 
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15. Differential case 
Conventional differential 

16. Limited slip differential case assem- 
bly (Refer to P.27-46.) 

*4E>> 17. Self-locking nut 

18. Washer 
■^F^ 19. Drive pinion assembly 

20. Companion flange 

21 . Drive pinion front shim (for preload 
adjustment) 

22. Drive pinion spacer 

^G^- 23. Drive pinion rear bearing inner race 

24. Drive pinion rear shim (for pinion 
height adjustment) 

25. Drive pinion 
<*r> 26. Oil seal 

-^H^ 27. Drive pinion front bearing inner race 

-^H^ 28. Drive pinion front bearing outer race 

•^l^ 29. Drive pinion rear bearing outer race 

30. Oil seal 

31 . Gear carrier 
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( r B11C0046 




Mating marks 



A1ir071 




11Y076 




DISASSEMBLY SERVICE POINTS 

DIFFERENTIAL CASE ASSEMBLY REMOVAL 
Caution 

Remove the differential case assembly, slowly and care- 
fully so that the side bearing outer race is not dropped. 

NOTE % 
Keep the right and left side bearings separate, so that they 
do not become mixed at the time of reassembly. 



^B^SIDE BEARING INNER RACE REMOVAL 

Place the nut on top of the differential case, and then use 
the special tool to remove the side bearing inner race. 

NOTE 

Attach the prongs of the special tool to the inner 'race of 
the side bearing through the openings in the differential case. 



DRIVE GEAR REMOVAL 

(1) Make the mating marks to the differential case and the 
drive gear. 

(2) Loosen the drive gear attaching bolts in diagonal se- 
quence to remove the drive gear. 



<4D^ LOCK PIN REMOVAL Conventional differential 



<«E^ SELF-LOCKING NUT REMOVAL 
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Mating marks 




11A0161 



MB990810 




11A0160 



000038S0 



MB990339 




MB990374 



11Y237 



MB990939 




1100179 




MB990939 



11Y176 



DRIVE PINION ASSEMBLY REMOVAL 

(1) Make the mating marks to the drive pinion and companion 
flange. . 

Caution , c 

Mating marks should not be made to the contact sur- 
faces of companion flange and propeller shaff "' 

(2) Drive out the drive pinion together with the drive pinion 
spacer and drive pinion front shims. 



^G^ DRIVE PINION REAR BEARING INNER RACE 
REMOVAL 



OIL SEAL/DRIVE PINION FRONT BEARING 
INNER RACE/DRIVE PINION FRONT BEARING 
OUTER RACE REMOVAL 



X'.„ 



DRIVE PINION REAR BEARING OUTER RACE 
REMOVAL 



INSPECTION 



27200250049 



Check the companion flange for wear or damage. 
Check the bearings for wear or discoloration. 
Check the gear carrier for cracks. 
Check the drive pinion and drive gear for wear or cracks. 
Check the side gears, pinion gears and .pinion shaft for 
wear or damage. 

Check the side gear spline for wear or damage 
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REASSEMBLY 

Conventional differential 



27200230036 



„« 35 Nm 
30 26 ft.lbs. 




11X0027 



78-88 Nm*. 
58-65 ft-'bs. 1 



►C4 



Reassembly steps 

1 . Gear carrier 
2. Oil seal 

3. Drive pinion rear bearing outer race 

4. Drive pinion front bearing outer race 

• Pinion height adjustment 

5. Drive pinion 

6. Drive pinion rear shim (for pinion 
height adjustment) 

7. Drive pinion rear bearing inner race 
6. Drive pinion spacer 

• Drive pinion preload adjustment 

9. Drive pinion front shim (for preload 
adjustment) 

10. Drive pinion assembly 

11. Drive pinion front bearing inner race 

12. Oil seal 

13. Companion flange 

14. Washer 

15. Self-locking nut 

16. Differential case 

17. Limited slip differential case assem- 
bly (Refer to P.27-46.) 

• Differential gear backlash adjustment 
Conventional differential 



00003851 



18. Side gefr spacer 
Conventional differential 

19. Side gear 
Conventional differential 

20. Pinion washer 
Conventional differential 

21 . Pinion gear 
Conventional differential 

22. Pinion shaft 
Conventional differential 

►F-^ 23. Lock pin Conventional differential 

24. Drive gear 

25. Side bearing inner race 

26. Side bearing outer race 

^1-4 • Drive gear backlash adjustment 

27. Side bearing spacer, 

28. Differential case assembly 

29. Bearing cap 

30. Vent plug 

31 . Differential cover assembly 

NOTE 

• : Tightening torque with gear oil applied 
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Adhesive: 

3M Stud Locking Part No. 4170 

or equivalent , 

. - 0 
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MB990938 




MB990836- 




Washer 



A 11Y183 



MB990836 




A11Y515 



MB990326 




B lirlio 



REASSEMBLY SERVICE POINTS 
►A^OIL SEAL PRESS FITTING 

(1) With the special tool, press fit the oil seal until it is. flush 
with the end of the gear carrier. 

(2) Apply multipurpose grease to the oil seal lip. 



^B«4 DRIVE PINION REAR BEARING OUTER 

RACE/DRIVE PINION FRONT BEARING OUTER 
RACE INSTALLATION 

Caution 

Be careful not to press in the' quter race at sin angle. 



►C^ PINION HEIGHT ADJUSTMENT 

Adjust the drive pinion height by the following procedures: 

(1) Apply a thin coat of the multipurpose grease to the mating 
face of the washer of the special tool. 

(2) 'Install special tools and drive pinion front and rear bearing, 
inner, races on the gear carrier in the sequence shown 
in the illustration. 

NOTE 

Apply a thin coat of the multipurpose grease to the mating 
face of the washer of the special tool. 

(3) Gradually'tighten the nut of the special tool while checking' 
the drive pinion turning torque until the standard;, value, 
of drive pinion turning torque is obtained. . • 

Standard value:' 



Bearing 
classification 


Bearing lubrication 


Rotatiijp torque 
(starting friction 
torque) Nm (in.lbs.) 


New 


None (with rust-pre- 
ventiop oil) 


0.9-1.2(8-10) 


New/reused 


Gear oil— application 


0.4-0.5(3-4) 



NOTE 

Because the special tool' cannot be turned one turn, turn 
it 'several times within the range that it can be turned; 
then, after fitting to the bearing, measure the rotation 
torque. 
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MB990392 




Feeler gauge MB990836 



A11X0094 



MB990392 





Bearing cap 




Al 1X0093 




C11Q0074 



186 Nm 
137 ft.lbs. 




AHA0162 



(4) Clean the side bearing seat thoroughly. 

(5) ' Position, the special tool in the side bearing, seat of the 

gear carrier, and then install the bearing cap. 

NOTE 

When positioning the special tool'., be sure that the cutout 
sections of the special 'tool are in the. position shown 
in the illustration. r " 
And check that the special tool is in close contact with 
the side bearing seat. V 



(6) Use a feeler gauge to measure the clearance (A) between 
the special tools. \ K 

(7) Remove the special tools (MB990392 and MB990836). 

(8) Use a micrometer to measure the dimensions'(B) and 
(C) of the special tools. • - f 



(9) Install, the. bearing cap, and then use a cylinder gage 
and the micrometer to measure the inside diameter D 
of the bearing cap as shown in the illustration. 

(10) Calculate the thickness (E) of the drive pinion rear shim 
from the following equation, and select the shim that is' 
closest in thickness to this value. T 

E = A + B + C-1/2 D-86.00 m m (3* 39 in.) 

* tt. 



(11) Fit the selected drive pinion rear shim(s) to the drive 
pinion, and press-fit the drive pinion rear bearing inner 
race by using the special tool. 



►D-^ DRIVE PINION PRELOAD ADJUSTMENT 

Adjust the drive pinion turning torque by using the, following 
procedures: . . ■* -■ 

(1) Fit the drive pinion front shim(s) between the drive -pinion 
spacer and the drive pinion front bearing inner race. 

(2) Tighten the companion flange to the specified 'torque, by 
using the special tools. 

NOTE ( , 

Do not install the oil seal. ' \ 
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MB990326 




A11Y223 



(3) Measure the drive pinion turning torque (without the oil 
seal) by using the special tools. 

Standard value: 



Bearing 
classification 


Bearing lubrication 


, Rotation tofque 
(startingftSction 
torque) Nm (ln.lbs.) 


New 


None (with rust-pre- 
vention oil) 


0.9-1.2(8-10*:; 


New/reused 


Gear oil application 


0.4 - 0.5 (3-4) 



(4) If the drive pinion turning torque is not within the range 
of the standard value, adjust the turning torque by replac- 
ing the drive pinion front shim(s) or the drive pinion spacer. 

NOTE 

When selecting the drive pinion front shims, if the number 
of shims is large, reduce the number of shims to a minimum 
by selecting the drive pinion spacers. 




MB990031 

or 

MB990699 



(5) Remove the companion flange and drive pinion once 
again. Drive the oil seal into the gear carrier front lip 
by using the special tool. Apply multipurpose grease to 
the oil seal lip. 




ft 



A11DS54 



186 Nm 
137 ft.lbs. 




A"A0162 



(6) Apply a thin coat of multipurpose grease to the companion 
flange contacting surface of the washer and oil seal con- 
tacting surface before installing drive pinion assembly. 



(7) Install the drive pinion assembly and companion flange 
with mating marks properly aligned, and tighten the com- 
panion flange self-locking nut to the specified torque by 
using the special tools. 
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MB990326 










Ye 








~S2m 




//i 111 vSl A11Y223 



(8) Measure the drive pinion turning torque (with oil seal) 
by using the special tools to verify that the drive pinion 
turning torque complies with the standard value. 

Standard value: 



Bearing 
classification 


Bearing lubrication 


Rotation torque 
(starting friction 
torque) Nm (in.lbs.) 


New 


None (with rust-pre- 
vention oil) 


1.0-1.3 (9-11) 


New/reused 


Gear oil application 


0.5 - 0.8 (4-5) 



If there is a deviation from the standard value, check 
whether or not there is incorrect tightening torque of the 
companion flange tightening self-lock nut, or incorrect 
fitting of the oil seal. 




11F043 



Attachment 




Pinion shaft 



Side gear spacer 

El 10 0073 



^E<4 DIFFERENTIAL gear BACKLASH ADJUSTMENT 
Conventional differential 

Adjust the differential gear backlash by the following proce- 
dures: 

(1) Assemble the side gears, side gear spacers, pinion gears, 
and pinion washers into the differential case. 

(2) Temporarily install the pinion shaft. 

NOTE 

Do not drive in the lock pin yet. 



(3) While locking the side gear with the wedge,, measure 
the differential gear backlash with a dial indicator on the' 
pinion gear. 

NOTE 

(1) The measurement should be made for both pinion 
gears individually. 

(2) Refer to P.27-45 for measurement of the limited slip 
differential gear backlash. 

Standard value: 0 - 0.076 mm (0-.0030 in.) 

Limit: 0.2 mm (.008 in.) 

(4) If the differential gear backlash exceeds the limit, adjust 
the backlash by installing thicker side gear spacers. 

(5) Measure the differential gear backlash once again, and 
confirm that it is within the limit. 

NOTE 

1 . After adjustment, check that the backlash is less than 
the limit and differential "gear rotates smoothly. 

2. When adjustment is impossible,' replace the side gear 

and the pinion gear as a set. 
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►F^ LOCK PIN INSTALLATION 
<Conventional differential 

(1) Align the pinion shaft lock pin hole with the 'differential 
case lock pin hole, and drive in the lock pin. 

(2) Stake the lock pin with a punch at, two points. 



►G^ DRIVE GEAR INSTALLATION 

(1) Clean the drive gear attaching bolts. 

(2) Remove the adhesive adhering to the threaded holes 
of the drive gear by turning M1 0 x 1.25! tap, and then 
clean the threaded holes by applying compressed air. 




A11S564 



Contact plate 



MB990728 



Contac t j| 1 




(3) Apply the specified adhesive to the threaded holes of 
the drive gear. 

Specified adhesive: 

3M Stud Locking Part No. 4170' or equivalent 

(4) Install the drive gear onto the differential case with the 
mating marks properly aligned: Tighten the. bolts to the 
specified torque [80- 90 Nm (58-65 ft.lbs.)] in a diagonal 
sequence. 



MHSIDE BEARING INNER RACE PRESS-FITTING 



^\<4 DRIVE GEAR BACKLASH ADJUSTMENT 

Adjust the drive gear backlash by the following procedures: 
(1) Install the side bearing spacers,' which are thinner than 
those removed, to the side bearing outer races,, and then 
mount the differential case assembly into the gear carrier. 

NOTE 

Select side bearing spacers with the same thickness for' 
both the drive pinion side and the drive gear side. 
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(2) Push the differential case to 'one side, and measure the 
clearance between the gear carrier and the side bearing. 



(3) Measure the thickness of the side bearing spacers on 
one side, select two pairs of spacers which correspond 
to that thickness plus one half of the clearance plus 0.05 
mm, and then install one pair each to the drive pinion 
side and the drive gear side. 



(4) Install the side bearing spacers and differential case as- 



sembly, as shown in the illustration;' to the gear carrier. 

•lis ;S 



(5) Tap the side bearing spacers with a brass bar to fit them 
to the side bearing outer race. 



(6) Align the mating marks on the gear carrier and the bearing': 
cap, and then tighten the bearing cap. 
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If backlash Is too small 




11Y168 



(7) With the drive pinion "locked in place, measure' the drive 
gear backlash with a dial indicator on the drive gear. 

NOTE 

Measure at four points or more on the circumference 

of the drive gear. 

Standard value: 0.11 - 0.16 mm (.004-i0p6 In.) 

1 



(8) Change the side bearing spacers as illustrated, and then 
adjust the drive gear backlash between the drive gear 
and the drive pinion. 

NOTE ;i 

When increasing the number of side bearing spacers, 

use the same number for each, and as few as possible. 

(9) Check the drive gear and drive pinion for tooth contact; 
If poor contact is evident, make adjustment. (Refer to 
P.27-32.) 



(10) Measure the drive gear runout at the shoulder on the 
reverse side of the drive gear. 

Limit: 0.05 mm (.002 in.) 

(11) If the drive gear runout exceeds the limit, reinstall by 
changing the phase of the drive gear and differential case, 
and remeasure. 
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Feeler gauges 




11P0130 



Feeler 

gauge 



Feeler .gauge 




Differential side 

gear (R.H.) 



Thrust washer (R.H.) 

A 11P0139 



3 Feeler gauges 




11P0131 



Feeler gauge 



MB991357 

Feeler gauge 




27300160017 



LSD CASE ASSEMBLY 

INSPECTION BEFORE DISASSEMBLY 

DIFFERENTIAL GEAR BACKLASH CHECK 

(1) Hold the limited slip differentia) ^e^emb^'m a vice 
•with the differential side gear (R.H.) up. , 

Caution 

When the limited slip differential case Is held in a 
vice, do not tighten excessively. 

Install two 0.03 mm (.001 ih.) feeler gauges diagonally 
between the differential case (B) and the thrust washer 

(r.h.). ^: ! 

Caution .:-&«* 



(2) 



Do not insert the feeler gauge in the oil groove pro- 
vided in the differential case ( 0% 



«3? 



(3) Insert the special tool in the splined portion of the differen- 
tial' side gear (R.H.) and make sure that the side gear 

, (R.H.) turns. , r v.- 

(4) Replace the feeler gauges with 0.09 mm 0004 in.) feeler: 
"gauges. J y Z * 

(5) Insert the special tool in the splined portion of the differen- 
tial side gear (R.H.) and make sure that the side gear 
(R.H.) does not turn. ''^T^ 

Standard value: Differential gear backlash 
0.03-0.09 mm (.001 -.004 in.) 

NOTE 

The differential gear backlash is normal if the side gear 
clearance in the direction of thrust is within the standard 
value. 

(6) If the side gear clearance in the direction of thrust is 
not within the standard value, remove the differential case 
(A) and adjust by means of thrust washer (L.H.). 



Thrust washer (L.H.) 


Part No. 


Thickness mm (in.) 


MB569243 


0.8 (.032) 




0.9 (.035) 




1 .0(.039) 




1.1 (.043) 




1.15 (.045) 




1 .2 (.047) 




1 .25 (.049) 




1.3 




i&toglltfsg 




1 .4 (.055) 




1 .5 (.059) 
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27-47 



Thrust washer (R.H.) [Reference] 


Part No. 


Thickness mm (in.) 


MB569528 


0.8 (.032) 



NOTE 

The thrust washers (L.H.) are available in a kit. Select 

one appropriate thrust washer from among 1 1 wash- 



DISASSEMBLY AND REASSEMBLY 



27300140011 




11P0127 



Disassembly steps 

• Inspection before disassembly 
, (Refer to P.27-46.) 
. . Screw 

Differential case (A) 
►C^ 3. Thrust washer (L.H.) 

4. Viscous coupling (with differential 
side gear: L.H.) 
►B-^ 5. Pinion mate washer 



►B-^ 6. Differential pinion mate 

7. Differential pinion shaft 

8. Differential side gear (R.H.) 
<4A^- 9. Thrust washer (R.H.) 

►A-^ 10. Differential case (B) 

NOTE 

LSD: Limited slip differential 



DISASSEMBLY SERVICE POINT 

^►THRUST WASHER (L.H.VTHRUST WASHER (R.H.) 
REMOVAL 

The thrust washer (L.H.) differs from the thrust washer (R.H.) 
in thickness. 

Keep them separately from each other for reference in assem- 
bly. 
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REAR AXLE <AWD>- LSD Case Assembly 



Mating 
marks 



c a s e ( B ) 



Differential 
(A) 




11P0135 




Pinion mate 
washer 



Differential 
pinion mate 

11P0134 



REASSEMBLY SERVICE POINTS 

►A^ DIFFERENTIAL CASE (B)/DIFFERENTIAL CASE 
(A) INSTALLATION 

Install the differential cases (A) and (B) with their mating 
marks in alignment. 



►B<* DIFFERENTIAL PINION MATE/PINION MATE 
WASHER INSTALLATION 

Attach the differential pinion mate to the pinion shaft with 
the pinion washers directed as shown, then assemble them 
into the differential case (B). 



►C^ THRUST WASHER (L.H.) SELECTION 

When the differential side gear and pinion mate gear have 
been replaced, select the thrust washer (L.H.) by the following 
procedure. 

(1) Wash the differential side gear and pinion mate gear 
with unleaded gasoline and degrease. 

(2) Assemble the thrust washers so far used, without 
confusing the R.H. part with the L.H. part and together 
with each gear, VCU, pinion mate washer and pinion 
shaft, to the differential cases (A) and (B), and loosely 
tighten the screws. 

(3) Check the differential backlash, and select a thrust washer 
(L.H.) to obtain its standard value. (Refer to P.27-46.) 
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Differential side 
gear (R.H.) 




Differential 
pinion mate 



Differential 
pinion mate 



Differential 
pinion shaft 



11P0128 



INSPECTION 27300156014 

(1) Check each gear and the differential pinion shaft for wear 
and damage. 

(2) Check the splined portion of the differential side gear 
(R.H.) for damage and shoulder. 



Thrust washer 



<2» 



Pinion mate 
washers 




Pinion mate 
washers 



Thrust washer 



(3) Check the sliding surfaces of the thrust washer and pinion 
mate washer for wear, seizure and damage. 



Differenti 

J 
\ 


al case 
\ 

D 
B 

u 


(B> J 

c — 

1 


R Differential 
r case (A) 

f 

11P0137 






Surfaces in sliding 
contact with 
sZfSj&zT^ differential case (B) 

/§fM||- Side gear (LH.) 

Ssm of vcu 

• Splined portion 

11*0141 



(4) Check the sliding surfaces of the differential cases (A) 
and (B) for wear, seizure and damage. 

A. Surface in sliding contact with VCU 

B. Surface in sliding contact with pinion mate washer 

C. Surface in sliding contact with thrust washer 

D. Surface in sliding contact with thrust washer 



(5) Check the spline of VCU for damage and shoulder and 
check the surface in sliding contact with the differential 
case (B). 

(6) Check the side gear (L.H.) of VCU for wear and damage. 
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WHEEL AND TIRE - General Information 



GENERAL' INFORMATION 



31100010177 



Both steel type and aluminum type wheels have 
been adopted. The type of wheel used depends 
on the vehicle model. 

<ECLIPSE> 



A compact spare tire has been adopted as the 
spare tire in all models. 



Item 


Medium price . 


Low price? 


High price 


Wheel 


Type 


Steel type, 
Aluminum type* 


Steel tvDe 


Steel tvDe. 
A uminum type 




Size 


14x§.5Jj * 


14x5.5JJ 


16x6JJ 




Amount of wheel offset mm (in.) 


46(1.8) ■ 


46(1.8) 


46(1.8) 




Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114.3 (4.5) 


114.3(4.5) 


Tire 


Size 


P195/70R14 90H 


P185/70R14 87S 


P205/55R16 89H 


Spate 


Type 


Steel type 


Steel type 


Steel type 


wheeil 


Size 


15x4T 


15x4T 


15x4T 




Amount of wheel offset mm (in.) 


46 (1.8) 


46(1.8) 


46(1.8) 




Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114.3 (4.5) 


114.3 (4.5) 


Spare 

Tire 


Size 

" 


T125/70D15 


T125/70D15 


T125/70D15 

: ■ * ■ ■ .■■ v.j, 


NOTE 

• : optional items 








Item 




Premium price 


' n 

Premium price 


rrernium price _ 






FWD 


AWD-A/T 


awq-m/t : ^ 


Wheel 


Type 


Aluminum type 


Aluminum type 


Aluminum type 




Size 


16x6JJ 


17 X6.5JJ 


17X6.5JJ 




Amounts wbeeJ offset mm. (in.) 


46 (1.6) 


46 (1.8) 


46 (1.8) 




Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114.3 (4.5) 


114.3 (4.5) 


Tire 


Size 


P205/55R16 89H 


P215/50R17 90V 


P215/50R17 90V 


Spare 


Type 


Steel type 


Steel type 


Steel tvDe 


wheel 


Size 


15x4T 


16x4T 


16x4T 




Amnnntnf w/hael .offset mm fm.\ 


46 (1.8) 


46 (1.8) 


46 (1.8) 




Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114.3 (4.5) 


114.3 (4.5) 


Spare 
Tire 


Size 


T125/70D15 


T125/90D16 


T125/90D16 



<ECLIPSE SPYDER> 



Item 


_ Medium price 


Premium price 


Wheel 


Type 


Aluminum type 


Aluminum typo 


Size 


14x5.5JJ, 16x6JJ* 


16x6JJ 


Amount of wheel offset mm (in.) 


46 (1.8) 


46 (1.8) 


Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114 3 (4 5) 


Tire 


Size 


P195/70R14AOH KaVSWUsaflM* 


P205/55P1689V 


Spare 
wheel 


Type 


Steel type 


Steel type 


Size 


15x4T 


16x4T 


Amount of wheel offset mm (in.) 


46 (1.8) 


46(1.8) 


Pitch circle diameter (P.C.D.) mm (in.) 


114.3 (4.5) 


114 3 (4.5) 


Spare 
Tire 


Size 


T125/70D15 


T125/90D16 



NOTE 

' : optional items 



WHEEL AND TIRE - Service Specifications 



SERVICE SPECIFICATIONS 



Items 


Limit ' ' 


Tread depth of tire 


1 .6 (.06) 


Wheel runout 


Radial runout 


Steel wheel 


1.2 (.05) or less 1 






Aluminum wheel 


1.0 (.04) or less 




Lateral runout 


Steel wheel 


1 .2 (.05) or less, 






Aluminum wheel 


1 .0 (.04) or less ' | 
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WHEEL AND TIRE - Troubleshooting 



TROUBLESHOOTING 



31 



Symptom 



Probable cause 



Remedy 



Reference pa#e 



Rapid wear at 
shoulders 



Rapid wear at 
center 




Under-inflation 
or lack of rota- 
tion 




11X0109 



MUX 




Over-inflation or 
lack of rotation 




Adjust the tire 
pressure. 



Refer to P.31-5 



11X0116 




11X0117 



i racked treads 



Under-inflation 




Adjust the tire 
pressure. 



Refer to P.31-5 



11X0111 



Wear on one side 



Feathered edge 




Excessive cam- 
ber 




11X0113 



Incorrect toe-in 




Check the 
camber. 



Refer to GROUP 
33A- On-vehicle 
Service. 



11X0118 




Adjust the 
toe-in. 



11X0119 



Bald spots 




Unbalanced 
wheel 



11X0114 




Adjust the 
imbalanced 

wheels. 



Scalloped wear 




Lack of rotation of tires or worn or 
out-of-alignment suspension 



Rotate the tires, 
check the front 
suspension 
alignment. 



Refer to GROUP 
33A- On-vehicle 
Service. 
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A11X0122 




Wear indicator 



53YS10 




/ Lateral 



ON-VEHICLE SERVICE 

TIRE INFLATION PRESSURE CHECK 



31100090065 



NOTE 

Refer to the inflation pressure label on the driver's side door. 



TIRE WEAR CHECK 31100100050 

Measure the tread depth of tires. 
Limit: 1.6 mm (.06 in.) 

If the remaining tread depth is less than the limit, replace 
the tire. 

NOTE 

When the tread depth of tires is reduced to 1.6 mm (.06in.) 
or less, wear indicators will appear. 



WHEEL RUNOUT CHECK 31100110068 

Jack up the vehicle so that the wheels are clear of the floor. 
While slowly turning the wheel, measure wheel runout with 
a dial indicator. 

Limit: 

Radial runout. 

Steel wheel; 1.2 mm (.05 in.) or less 
Aluminum wheel; 1.0 mm (.04 in.) or less 

Lateral runout. 

Steel wheel; 1.2 mm (.05 in.) or less 
Aluminum wheel; 1.0 mm (.04 in.) or less 

If wheel runout exceeds the limit, replace the wheel. 



WHEEL AND TIRE 

INSTALLATION SERVICE POINT 

Tighten the wheel nut to the specified torque. 
Tightening torque: 120-140 Nm (87-101 ft.lbs.) 
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POWER PLANT MOUNT - General Information 



GENERAL INFORMATION 

The engine-transaxle mount is of an inertial axis 
supporting type whose excellent features have al- 
ready been proven in many Mitsubishi vehicles. 
The inertial axis supporting type mount supports vibrafibrt 

CONSTRUCTION, DIAGRAM 

<2.0L Engine (Non-turbo)> 

Engine mount , ; v . 

Crossmember 



« iff 



32100010068 



the front upper part of the engine at the front and 
the rear upper part of the transaxle at the rear. 
This arrangement effectively suppresses the engine 



f I 




Centermember 



Engine 
mount 



Rear roll 
stopper 



Transaxle 
mount 



Transaxle 
mount 



01X0361 



Rear roll 
stopper 




Crossmember 



<2.0L Engine (Turbo) and 2.4L Engine> 



Transaxle 
mount 




Centermember 



Crossmember 



Rear roll 
stopper 



Engine 
mount 



Transaxle 
mount 



01X0360 



Rear roll 
stopper 




I Crossmember 
Centermember 



01X0359 



Engine mount 
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SERVICE SPECIFICATIONS 



Items 


..' ' ■»■ ■ s : 
QtonrtarH Wall to B * 
Olal lUdiU VaiU6 


Installation dimension of front roll stopper bracket assembly mm (in.) 


43±3 (1.69±.12) 


Crossmember 


Bushing (A) projection mm (in.) 


9.0±T.O (35±.04) 


Bushing (B) projection mm (in.) 


4.0±1.0 (.16±.04) 


Bushing (C) projection mm (in.) 


4.0±0.5 (.16±.02) 



SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 


<d£) 


MB991045 
Bushing remover and 
installer 


Tool not available 


Driving out and press-fitting of 
crossmember bushing A and B 




MB990828 
Bushing remover and 
installer 


Tool not available 


Driving t>ut and press-fitting of 
crossmember bushing C 




GENERAL SERVICE 
TOOL MZ203827 
Engine lifter 


MZ203827-01 


To support the engine assembly 
during removal and installation 
of the transaxle mounting and 
the centermember 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy ■ , 


Excessive engine 
wobble or vibration 
(with engine in normal 
condition) 


Cracked rubber parts of insulator 


Replace 


Insufficiently tightened parts 


Retighten ( 


Abnormal noise 


Insufficiently tightened parts 


Retighten 
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POWER PLANT MOUNT - Engine Mounting 



ENGINE MOUNTING 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

Jack Up the Engine and Transaxle Assembly Until There 
is no Weight on the Engine Mount Bracket Insulator. 



<2.0L Engine (Non-turbo)> 



86 Nm 
63 ft.lbs. 




01X0339 



98-118Nm 1 
71 - 85ft.lbs. 



Removal steps 

1. Enaine mount insulator mounting 
bolt 

2. Engine mount bracket 
►A-^ 3. Engine mount stopper 



i €■:■ 



<2.0L Engine (Turbo) and 2.4L Engine> 

87 Nm 
49 ft.lbs. 



32100110072 




98-118 Nm 
71 - 85 ft lbs. 



01KOJM 

00003007 



Engine side 



Arrow 



Engine 
mount f ! 
bracket 




Engine 

mount 

stopper 



Notch 

B01X0080 



INSTALLATION SERVICE POINT 

ENGINE MOUNT STOPPER INSTALLATION 

Align the notches on the stopper with the engine mount bracket 
with the arrow mark facing toward the shown direction, Then 
install the stopper. 



INSPECTION 



32100120044 



• Check each insulator for cracks or damage. 

• Check each bracket for deformations or damage. 
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TRANSAXLE MOUNTING 
REMOVAL AND INSTALLATION 



32100140132 



Pre-removal and Post-installation Operation 

• Air Cleaner Assembly Removal and Installation 

• Battery Removal and Installation 

• Engine Roll Stopper, Centermember Assembly 

Removal and Installation (Refer to P.32-7) 



<2.0L Engine (Non-turbo)> 




56 Nm 
41 ft.lbs. 



<2.0L Engine (Turbo) and 2.4L Engine> 



69 Nm 
50 ft.lbs 




NOTE 

• : <2.4L Engine-A/T> 



56 Nm 
41 ft.lbs. 
34 Nm* 
25 ft.lbs.* 



00004195 



Removal steps 

1 . Battery bracket 

2. Evaporative emission canister 
<2.0L Engine (Turbo)> (Refer to 
GROUP 17 - Evaporative Emission 
Control System) 

3. Evaporative emission canister hold- 
er assembly <2.0L Engine (Turbo)> 
(Refer to GROUP 17 - Evapora- 
tive Emission Control System) 



4. Battery stay 

5. Transaxle mount insulator mounting 
bolt 

-^A^ 6. Transaxle mount bracket 

►A-4 7. Transaxle mount stopper 




REMOVAL SERVICE POINT 

<4A^ TRANSAXLE MOUNT BRACKET REMOVAL 

Slightly lower the transaxle, and then remove the transaxle 
mount bracket. 
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POWER PLANT MOUNT - Transaxle Mounting 



Transaxle 
mount 
stopper 



Transaxle side * 



Notch 




Arrow 



Transaxle 

mount 

bracket 



801X0255 



INSTALLATION SERVICE POINT 

TRANSAXLE MOUNT STOPPER INSTALLATION 

Align the notches on the stopper with the transaxle mount 
bracket with the arrow mark facing toward the shown direction. 
Then install the stopper. ; . / 



INSPECTION 32100150036 

• Check each insulator for cracks or damage. 

• Check each bracket for deformation or damage. 
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ENGINE ROLL STOPPER, CENTERMEMBER 

REMOVAL AND INSTALLATION 



ma-.' 



<2.0L Engine (Non-turbo)> 

56 Nm* □ 
41 ft.lbs.* 

<2.0L Engine (Turbo) and 2.4L Engine> 



5 • 




69-78 Nm 
51-58 ft.lbs. 



32100230068 



"88 Nm 
64 ft.lbs 



A01X0409 



1 . Rear roll stopper bracket assembly 
►A<^ 2. Front roll stopper bracket assembly 

Centermember removal steps 

3. Bolts 

4. Stay <2.0L Engine (Turbo) and 
2.4L Engine > 

-4A^- 5. Centermember assembly 

6. Bushing (lower) 

7. Bushing (upper) 

8. Collar 

9. Centermember 



Caution 

* : Indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicle on the ground 
in the unladen condition. 
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POWER PLANT MOUNT - Engine Roll. Stopper, Center-member 



MZ203827 




REMOVAL SERVICE POINT u B ^ v 

<4A> CENTERMEMBER ASSEMBLY REMOVAL 

(1) Set the special tool to the vehicle to support the engine 
assembly. 

(2) Remove the centermember assembly. 




Front roll 

stopper 

bracket 

Center- 
member 



A01X0079 



INSTALLATION SERVICE POINT 

FRONT ROLL STOPPER BRACKET ASSEMBLY 
INSTALLATION ^ = 

If the dimension shown in the illustration is outside the standard 
value when the weight of the engine is op the body, replace 
the front roll stopper bracket assembly. 

Standard value (A): 43±3 mm(i.69±.i2 in.) 



I. 



INSPECTION 



32100240023 



» Check each insulator for cracks or. damage. 
• Check each bracket for deformatiori jot damage. 
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CROSSMEMBER 32100320130 
REMOVAL AND INSTALLATION 



Pre-removal and Post Installation Operation 

(1) Power Steering Fluid Draining and Supplying 
(Refer to GROUP 37A- On-vehicle Service.) 

(2) Centermember Removal and Installation 
(Refer to P.32-7.) 

(3) Stay Removal and Installation (Refer to G33A- 
Compression lower and lateral lower arm 
assemblies.) 

(4) Front Exhaust Pipe Removal and Installation (Refer 
to GROUP 15 - Exhaust Pipe and Muffler.) 

(5) Stabilizer Bar Removal and Installation 
(Refer to GROUP 33A- Stabilizer Bar.) 

(6) Steering Gear Box Removal and Installation (Refer 
to GROUP 37A- Power Steering Gear Box.) 



<2.0L Engine (Non-turbo)> <2.0L Engine (Turbo) and 2.4L Engine> 

44 Nm 



<3 2 ft.lbs. 




01X0259 

00003506 



Crossmember removal steps 

1. Lateral lower arm mounting bolt 

2. Compression lower arm 
mounting bolts 

3. Shock absorber lower 
mounting bolt 

4. Rear roll stopper bracket 
mounting bolts 

5. Bushing retaining self-locking nut 

6. Lower plate 

7. Bushing retaining self-locking nut 

8. Lower plate 



9. Bushing retaining bolt 

10. Crossmember 

1 1 . Stopper B 

12. Stopper A 

13. Bushing B 

14. Bushing A 

15. Bushing C 

Caution 

. : Indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicle on the ground 
in the unladen condition. 
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POWER PLANT MOUNT - Crossmember 



Removal 



Bolt 




Press-fitting 
Nut 



MB991045 




Bushing A 
Inner pipe 



Bushing B 
Inner pipe 





12R0129 
00000018 



Removal Press-fitting 

[ — 3 C— 3 




MB990828 




01X00S4 

00000019 





Inner pipe 



A01X0060 



CROSSMEMBER BUSHING REPLACEMENt 



CROSSMEMBER BUSHING A AND B *' 

(1) Apply soapy water to the contact 'surface of the "bush 
when press-fitting the bush. , 



(2) The bush should be press-fitted so that' the inner pipe 
projection is at the standard length. 

Standard values 

Bushing A: 9.0±1.0 mm (,35±.04 in.) 
Bushing B: 4.0±1.0 mm (.16±.04 in.) 



CROSSMEMBER BUSHING C 

(1) Use the special tool to drive out and press-fit the cross- 
member bushing C. 



(2) The bushing should be press-fitted so that the inner pipe 
projection is at the standard length. 

Standard value (A): 4.0±0.5 mm (.16±.02 in.) 



INSPECTION 32100330027 

• Check the crossmember for cracks or deformation. 

• Check the bushings for cracks or'deterioration. 
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FRONT SUSPENSION - General Information 



GENERAL 



INFORMATION 



~w a c 

33200010136 



The front suspension is of a multi-link construction 
with two lower arms which create the ideal virtual 
kingpin axis for the suspension system. In addition, 

<ECLIPSE> 



by mounting the upper arm in a higher position 
than the tires, excellent steering stability and ride 
comfort are obtained. 



Medium price <M/Ti, Medium pjice<A/T>, Premium price Premium price 
High price <M/T>, | High price <A/T>, * - FWD <M/T> ~ " " ~ 
Low price <M/T> , I Low price <A/T>> 



items 



I I \s I I I IU I I I f-M I UVj 

- FWD <AJT> 



Coil spring 



Wire diameter x 
O.D. x free length 
mm /in.) 



13.1 x 84.2 - 
x 309.5 (.516 x 
3.315 r- 4.890 x 
12.185) 



124 2 13.2 x 84,4-124.4 

x 315.5 (.520 x 
3.323 - 4.898 x " 
12.421) 



13.1 x 84.2- 
124.2 x 309.5 
(.516x3.315- 
4.890 x 12.185) 



13.2x84.4- 

124.4x315.5 
(.520 x 3.323- 
4.898x12.421) 



Identification color I White + Pink 



White + Grav 



White + pink I White + Grav 



Spring constant 
N/mm (lbs./in.) 



43.0 (246) 



43.0 (246) 



43.0 (246) 



43.0 (246) 



Shock absorber stroke mm(in.) 



118 (4.6) 



118 (4.6) 



1255 - 1667 (282 -379), 
1167 - 1579 (267 -355) 



116 (4.6) 



118 (4.6) 



Shock 
absorber 

[al^!^ r m/sec. e 
(0.9 ft/sec.)] 



Expansion N (lbs/ 



1432 - 1902 (322 -528) 
1481 - 1952 333 -439 



Contraction N(lbs.) 



471 -706 (106-159), 
412 - 627(93-141) 



520 - 755(117-176) 
441 -657 (99-148) 



Items 


Premium price - AWD <M/T> 


Premium price - AWD <A/T> 


Coil spring 


Wire diameter x 
O.D. x free length 
mm (in.) 


13.3 x 84.6- 124.6 x312.0 (.524 x 
3.331 - 4.906 x 12.283) 


1 3.5 x 85.0 - 1 25.0 x 317.5 (.531 x - 
3.346 - 4.921. x12.5nny, 

... »»« 




Identification color 


Green .+ Light blue 


Green + Purple 




Spring constant 
N/mm (ibs./in.) 


43.0 (246) 


43.0(246) ^5 Vh 


Shock absorber stroke mm (in.) 


118 (4.6) 


118(4.6) 


Shock 
absorber 
damping force 
[at 0.3m/sec. 
(0.9ft/sec.)] 


Expansion N (lbs.) 


1432 -1902 (322 -428) 










Contraction N(lbs.) 


530 -785 (119 - 176) 



<ECLIPSE SPYDER> 



Items 


Medium price 


Premium price 
<WT> 


Premium price <Afl> 


Coil spring 


Wire diameter x 
O.D. x free length 
mm (in.) 


13.5 x 85.0 - 125.0 x 
304.5 (.531x3.346 - 
4.921 x 11.988) 


13.6 x 85.2- 125.2 x 
309.5 (.535x3.354 - 
4.929 x 12.165) 


13.8 x 85.6- 125.6 x 
315.0 (.543x3.370- 
4.945 x 12.402) 


Identification color 


Cream + Purple 


Cream + Red 


Cream + Light blue 


Spring constant 
N/mm (Ibs./in.) 


43.0 (246) 


43.0 (246) 


43.0 (246) 


Shock absorber stroke mm(in.) 


118 (4.6) 


118 (4.6) 


118 (4.6) 


Shock 
absorber 
damping force 
[ at 0.3 m/sec. 
(0.9 ft/sec.)] 


Expansion N (lbs.) 


1206 - 1638 (271 -368) 


Contraction N(lbs.) 


471 -706 (106 - 159) 
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FRONT SUSPENSION - Service Specifications/Special Tools 



SERVICE SPECIFICATIONS 



Items 


Standard value "< 


Toe-in mm (in.) 


0±3 (0 ±.12) 


Steering angle 


Inner wheel 


FWD 


32°30'±2 fl 


AWD 


31 °30'±2° 


Outer wheel 


FWD 


27°00 


AWD 


26°30' 


Camber 


FWD (Vehicles with 16-inch wheels) 


_n°20'+30 


FWD (Vehicles with 14-inch wheels), AWD -0' 


'05'±30 


Caster 


4°40'±1 <) 3d' 


Upper arm ball joint breakaway torque Nm (in.lbs.) 


0.3 - 2.5 (3 - 22) 


Compression lower arm ball joint breakaway torque Nm (in.lbs.) 


0.5 - 2.5 (4 -T 22) - 


Lateral lower arm ball joint breakaway torque Nm (in.lbs.) 


1.5 (13) or less 


Stabilizer link ball joint breakaway torque Nm (in.lbs.) 


0.5-1.5(4-13) 



SPECIAL TOOLS 3320006004, 



Tool 


Tool number and name 


Supersession 


Application 




MB991113 

Steering linkage puller 


MB991113-01 


Ball joint and knuckle disconnec- 
tion 








MB990326 
Preload socket 


General service tool 


Ball joint breakaway torque 
measurement 






MB991Q04 

Wheel alignment gauge 
attachment 


MB991 004-01 or 
General service tool 


Wheel alignment measurement 
<Vehicles with aluminum 
wheels> 




MB991237 

Spring, compressor 
body 

MB991239 
Arm set 


MIT62220 


Front coil spring compression 








MB990800 

Ball joint remover and 
installer 


MB990800-01 


Dust cover installation" 
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33A-4 FRONT SUSPENSION - Troubleshootmg/On-vehlcle Servicfe 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy £fil v 


Steering wheel is heavy, vibrates 
or pulls to one side 


Suspension malfunction 


Adjust or replace : "'" 


Ball joint 


Adjust or replace 


Coil spring 


Adjust or replace 


Wheel alignment 


Adjust or replace 


Unbalanced or worn tires 


Adjust or replace 


Excessive vehicle rolling 


Broken or deteriorated stabilizer 


Replace & v 


Shock absorber malfunction F 


~ -- 

enlace - s r,u ; » « i ' 


Poor riding 


Improper tire inflation pressure 


Adjust .■'■■''■■■. r ' 0!? -' ; * t ' , " o .: J .. 


Broken or deteriorated coil spring 


Replace , , 


Shock absorber malfunction 


Replace 


Inclination of vehicle 


Broken or deteriorated coil spring 


Replace 


Noise 


Lack of lubrication 


Lubricate oc - 


Looseness and wear of each part 


Replace 


Broken coil spring 


Replace -; ]g, ? 


Shock absorber malfunction 


Replace ' * 



ON-VEHICLE SERVICE 33100090144 

FRONT WHEEL ALIGNMENT CHECK AND 
ADJUSTMENT 

Measure wheel alignment with alignment equipment on a • 
level surface. 

The 'front' 'suspension, ste^rjnq Svistem, and wheels should 
be serviced to normal condition prior to measurement of wheel 
alignment. " " 




FRONT SUSPENSION - On-vehicle Service 



33A-5 



NOTE , mz. 

1. If the toe-in is not within the standard value, adjust the 
toe-in by undoing, the clips and taming the left arid right 
tie rod turnbuckles by the same amount (in opposite direc- 
tions). 

2. The toe will move out as the left turnbuckld i s turned 

toward the front of the vehicle and the right turnbuckle 
is turned toward the rear of the vehicle. 

STEERING ANGLE 

Standard value: 
Inner wheel 
32°30'±2° (FWD) 
31°30'±2° (AWD) 
Outer wheel 
27°00' (FWD) 
26°30' (AWD) 

CAMBER 

Standard value: 

-0°20'±30' FWD (Vehicles with Ibinch wheels) 
-0°05'±30' FWD (Vehicles with 14-inch wheels), AWD 

CASTER 

Standard value: 4°40'±1°30' 



MB991004 




A12S0057 



NOTE 

1. Camber and caster are preset at the'factory and cannot 
be adjusted. 

2. If camber is not within the standard value, check and 

replace bent or damaged parts. 

3. For vehicles with aluminum type' wheels, attach the 
camber/caster/kingpin gauge to the drive shaft by 'using 
the special tool. Tighten the special tool, to the same 
torque [196-255 Nm (142-1 84ftJbs.)] as the drive shaft 
nut. 

Caution 

Never subject the wheel bearings to the vehicle | oac j 
when the drive shaft nuts are loosened. 
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FRONT SUSPENSION - Upper Arm Assembly 



UPPER ARM ASSEMBLY 
REMOVAL AND INSTALLATION 



Post-installation Operation 

Front Wheel Alignment Adjustment 
(Refer to P.33A-4.) 




Removal steps 

1. Upper arm ball joint and knuckle 
connection 

2. Upper arm self-locking nut 



3. Upper arm assembly 
4. Upper arm shaft assembly 



Ball joint 




MB991113 



Upper arm shaft assembly 




Upper arm 



REMOVAL SERVICE POINT 

UPPER ARM BALL JOINT AND KNUCKLE 
DISCONNECTION 

Caution 

1. Use the special tool to loosen the tie rod end mounting 
nut. Only loosen the nut: do not reniove it from the 
bal I joint. 

2. Support the special tool with a cord; etc. to prevent 
it from coming off. 



INSTALLATION SERVICE POINT 

►A« UPPER ARM SHAFT ASSEMBLY INSTALLATION 

Install the upper arm shaft assembly at the angle shown 
in the illustration. 

NOTE 

If the upper arm shaft is installed at the above-mentioned 
angle, the reference dimension is determined as follows; 
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FRONT SUSPENSION - Upper Arm Assembly 



33A-7 



A : 299.9 mm (1 1.8 in.) 
B : 234.0 mm (9.2 in.) 




Bali joint case 
V groove 




12X0202 

00000009 



INSPECTION 



33200440058 



• Check the bushings for wear and deterioration. 

• Check the upper arm for bends or damage. 

• Check all bolts for condition and straightness. 



MB990326 




A12X0020 



BALL JOINT BREAKAWAY TORQUE CHECK 

(1) After shaking the ball joint stud several times, install the 
nut to the stud and use the special tool to measure the 
breakaway torque of the ball joint. 

Standard value: 0.3-2.5 Nm (3-22 in.lbs.) 

(2) When the measured value exceeds the standard value, 
replace the upper arm assembly. 

(3) When the measured value is lower than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 

BALL JOINT DUST COVER CHECK 

If there are any cracks in or damage to the dust cover, replace 
the arm assembly. 
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33A-8 FRONT SUSPENSION - Upper Arm Assembly/Shock Absorber Assembly 



MB990800 
Oust cover 




Snap ring 



A12X001S 



UPPER ARM BALL JOINT DUST COVER 
REPLACEMENT 33200770041 

Replace the dust cover by the following procedure only if 
the dust cover has become damaged by accident during 
servicing. 

(1) Remove the dust cover. 

(2) Apply multipurpose grease to the lip and inside of the 
dust cover. 

(3) Drive in the dust cover with special tool until it is fully 
seated. 



SHOCK ABSORBER ASSEMBLY 
REMOVAL AND INSTALLATION 



Post-installation Operation 

Front Wheel Alignment Adjustment 

(Refer to P.33A-4.) 



88-118 Nm 
65 - 87ft.lbs. 




88 Nm 
65ft.lbs.* 



A12I0OO1 



Removal steps 

1. Stabilizer link mounting nut 

2. Shock absorber upper mounting 
nuts 

3. Shock absorber lower mounting 

bolt 

4. Damper fork mounting bolt 



5. Damper fork 

6. Shock absorber assembly 

Caution 

i : Indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicle on the ground 
in the unladen condition. 
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FRONT SUSPENSION - Shock Absorber Assembly 







DISASSEMBLY AND, REASSEMBLY 




12 



Disassembly steps 

<4Ap- ►C-^ 1. Self-locking n u t 
2. .Washer 

3. Upper bushing A 
4. Upper bracket assembly 

5. Upper spring pad 

6. Collar 



20-25Nm 




A13IO002 



7. Upper bushing B 

8. Cup assembly 

9. Bump rubber 

10. Dust cover >; 
►A-^ 11. Coil spring 

1 2. Shock absorber assembly 




DISASSEMBLY SERVICE POINT 
4A^» SELF-LOCKING NUT REMOVAL 

(1) Compress the coil spring using the special tools. 
Caution 

1. Install the special tools evenly so that the 
maximum length will be attained within the 
installation range. 
2. Do not use an impact wrench to tighten the special 
tool bolt. 



(2) While holding the piston rod, remove the self-locking nut. 
Caution 

Do not use an impact wrench to tighten the special 
tool bolt. 
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FRONT SUSPENSION - Shock Absorber Assembly 



MB991239 



M 

MB991237 




REASSEMBLY. SERVICE POINTS 

►A^ COIL SPRING INSTALLATION 

(1) Use the special tools to compress the coil spring and 
install it to the shock absorber. 

Caution 

Do not use an impact wrench to tighten the bolt of 
the special tool. 



End of coil 
spring 




Spring seat 



B12X001O 



Damper fork 
installationi bolt 



Inside of the body 




(2) Align the edge of the coil spring to the stepped part of 
the shock absorber spring seat. 



►B^ UPPER BRACKET ASSEMBLY INSTALLATION 

Install so that the position of the three bolts are as 4< shown 

in the illustration with respect to the damper fork installation 
bolt. 



►C^ SELF-LOCKING NUT INSTALLATION 

( 1 ) Temporarily tighten the self-locking nut. ,1 
(2). Remove the special tools (MB991237, MP991'239), and 
tighten the self-locking nut to- the specified torque. 



fit,.- 



Caution 

Do not use an impact wrench 



'i'-it 
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Compression Lower Arm and 
FRONT SUSPENSION -Lateral Lower Arm Assemblies 



11 



COMPRESSION LOWER ARM AND LATERAL LOWER ARM 

ASSEMBLIES 33200510070 
REMOVAL AND INSTALLATION 



Post-installation Operation 

• Front Wheel Alignment Adjustment 
(Refer to P.33A-4.) 




Compression lower arm assembly 
removal steps 

•4A^- 1. Compression lower arm bail joint 

and knuckle connection 

2. Compression lower arm mounting 
bolts 

3. Compression lower arm assembly 



<«A^ 



Lateral lower arm assembly 
removal steps 

4. Stay 

5. Shock absorber lower mounting 
bolt 

6. Lateral lower arm ball joint and 
knuckle connection 

7. Lateral lower arm mounting bolt 

8. Lateral lower arm assembly 



Caution 

*: Indicates parts which should be temporarilly tightened, 
and then fully tightened with the vehicle on the ground 
in the unladen condition. 
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33A-12 




REMOVAL SERVICE POINT 

^►COMPRESSION LOWER ARM BALL JOINT AND 
KNUCKLE/LATERAL LOWER ARM BALL JOINT 
AND KNUCKLE DISCONNECTION 

Caution 

1. Use the special tool to loosen the tie rod end mounting 
nut. Only loosen the nut; do not remove it from the 
ball joint. 

2. Support the special tool with a cord, etc. to prevent 
it from coming off. 

INSPECTION 29299929959 

• Check the bushings for wear and deterioration. 

• Check the lower arm for bends or damage. 

• Check all bolts for condition and straightness. 



BALL JOINT BREAKAWAY TORQUE CHECK 




(1) After shaking the ball, joint stud several times; install the 
nut to the stud and use the special tool to measure the 
breakaway torque of the ball joint. 

Compression lower arm ball joint 

Standard value: 0.5-2.5 'Nm (4-22 in.lbs.) 

Lateral lower arm ball joint 



Standard value: 1.5 Nm (13 in.lbs.) or less 

(2) When the measured value exceeds, the standard value, 
replace the compression lower arm assembly or lateral 
lower arm assembly 

(3) When the measured value is lower than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 



BALL JOINT DUST COVER CHECK 

If there are any cracks in or damage to trie dust cover, replace 
the arm assembly. 
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Compression Lower Arm and 
FRONT SUSPENSION - Lateral Lower Arm Assemblies, 



Dust cover 




MB990800 



B12X0008 



LOWER ARM BALL JOINT DUST COVER 

REPLACEMENT 33200780037 

Replace the dust cover by the following procedure only if 
the dust cover has become damaged by accident during 
servicing. 

(1) Remove the dust cover. 

(2) Apply multipurpose grease to the lip and inside of the 
dust cover. 

(3) Using the special tool, drive in the dust cover to the position 
shown in the illustration. 
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FRONT SUSPENSION - Stabilizer Bar 



STABILIZER BAR 

REMOVAL AND INSTALLATION 



33200540062 




39 Nm 
28 ft.lbs. 



C12X0079 



Removal steps 

1. Stabilizer link mounting nut 

2. Stabilizer link 
^A<4 3. Stabilizer bar bracket 



4. Bushing 

5. Stabilizer bar 




Approx. 1 0 mm (.39 in.) 



INSTALLATION SERVICE POINT 

STABILIZER BAR BRACKET INSTALLATION 

Position the stabilizer bar so that the marking on the stabilizer 
bar and the edge of the bracket becomes the reference value, 
and then tighten the stabilizer bar bracket mounting bolt. 



INSPECTION 



• Check the bushings for wear and deterioration. 

• Check the stabilizer bar for deterioration or damage. 

• Check all bolts for condition and straightness. 
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FRONT SUSPENSION - Stabilizer Bar 




STABILIZER LINK BALL JOINT BREAKAWAY TORQUE 
CHECK 

(1) After shaking the ball joint stud several times, install the 
nut to the stud and use the special tool to measure the 
breakaway torque of the ball joint. 

Standard value: 0.5-1.5 Nm (4-13 in.lbs.) 

(2) When the measured value exceeds the standard value, 
replace the stabilizer link. 

(3) When the measured value is lower than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 

BALL JOINT DUST COVER CHECK 

If there are any cracks in or damage to the dust cover, replace 
the stabilizer link. 




STABILIZER LINK BALL JOINT DUST COVER 
REPLACEMENT 33200790030 

Replace the dust cover by the following procedure only if 
the dust cover has become damaged by accident during 
servicing. 

(1) Remove the clip ring and the dust cover. 



(2) Apply multipurpose grease to the inside of the dust cover. 



(3) Use plastic tape on the stabilizer link threads as shown 
in the illustration, and then install the dust cover to the 
stabilizer link. 

(4) Secure the dust cover by the clip ring. 

NOTE 

When installing the clip ring, align the ends at a 90° 
angle from the axis of the stabilizer link. 
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NOTES 



;€.' m ai 

) ■' 
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REAR SUSPENSION - General Information 



GENERAL INFORMATION 



34100010062 



A newly-developed multi-link type of suspension 
has been adopted for the rear suspension. The 
layout of each arm and the rigidity balance of each 

<ECLIPSE> 



bushing have been rationalized to provide both 
excellent steering stability and riding comfort. 



Items 


Medium price, High price,' 
Low price. 


Premium price-FWD 


Premium price-AWD 


Coil spring 


Wire diameterx 
O.D.xfree length 
mm(in.) 1 


11.0 x 75.0-117.0 x 303.0 
(.433 x 2.953 - 4.606 x 
1 .929) ' 


lf:bx75.0-117!ox303^ 
(.433 x 2.953 - 4-606 x 
11.929) 


11.1- x 75.2 - 117.2 x 
360.5 (.433 x 2.961 - 
4.614 x 11.830) 


Identification 
color 


Purple x 2 


Purple x 2 


Oranaex2 


Spring constant 
N/mm(lbs./in.) 


26.5 (151) 


26.5 (151) 


26.5 (151) 


Shock absorber stroke mm (in.) 


154 (6.1) 


154 (6.1) 


154 (6.1) 


Shock 
absorber 
damping 
force 

[at 0.3m/sec. 
(0.9ft. /sea)] 


Expansion 
N(lbs.) 


834-1128(187-254) 


794-1069(179-240) 


922-1236(207-278) 


Contraction 
N (lbs.) 


353-530(79-119) 


392-588(88-132) 


392-588 (88^132y S? *' 


<ECLIPSE SPYDER> 


Items 


Medium price 


Premium price ' j ' ^ * ' 


Coil spring 


Wire diameterx 
O.D.xfree length 
mm (in.) 


1 1 .7 x 76.4 - 1 1 8.4 x 309.5 (.460 x 3.008 

-4.661 x 12.185) 


1 1 .8 x 76.6 - 1 1 8.6 x 31 5.5 (.465 x 3.01 6 
-4.670 X 121421) "-" * 


Identification 
color 


Blue x2 


Red x2 


Spring constant 
N/mm(lbs./in.) 


28.4 (162) 


28.4 (162) 


Shock absorber stroke mm (in.) 


169 (6.7) 


169 (6.7) 


Shock 

absorber 

damping 


expansion 
N (lbs.) 


667 -902 (150 -379), 
1187 - 1579 (267-355) 


force 

[at 0.3m/sec. 
(0.9ft. /sec.)] 


Contraction 
N(lbs.) 


471 -706 (106-159), 
412-627 (93- 141) 
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REAR SUSPENSION - General Information 



<FWD> 




Trailing aim 12X0207 



<AWD> 




12X0214 

00003694 
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34-4 REAR SUSPENSION - Service Specifications/Special tools 



SERVICE SPECIFICATIONS 



Items 


Standard value 


Toe-in mm (in.) 


3±3(.12±.12) 


Camber 


FWO (Vehicles with 1 6-inch wheels) 


-1°40'±30' 

f ^ 


FWD (Vehicles with 14-inch wheels), AWD 


-1°20'±30' 


Dimension for positioning upper arm bracket mm(in.) 


37.2% 2 (1.46 ±.08) 


Thrust angle 


0?±9 


Toe control arm ball joint breakaway torque Nm(in.lbs.) 


0.1-2.65(1-23) 


Stabilizer link ball joint breakaway torque Nm(in.lbs.) 


0.5-1 .5 (4-1 3) 



SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MB991237 

IVIUvw 1 bur 

Spring compressor 
body 


MIT62220 


Coil spring removal and 
installation. 

'"<r, . '/ - 




MB991239 
Arm set 






MB991113 

Steering linkage puller 


MB991113-01 


Ball joint disconnection 




y 




MB990326 

Preload socket 


General service tool 


Ball joint breakaway torque 
check 








MB990800 

Ball joint remover and 
installer 


MB990800-01 


Dust cover installation 
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REAR SUSPENSION - Troubleshooting 



TROUBLESHOOTING *m*~ 



Symptom 


Probable cause " 


Remedy 


Squeaks or other ab- 
normal noise 


Loose rear suspension mounting bolts and nuts 


Retighten 


Malfunction of shock absorber 


Replace 


Worn bushings 


Upper arms and/or lower arms and/or toe control 
arm deformed or damaged 


Trailing arms deformed or damaged 


Crossmember deformed or damaged 


Poor ride 


Excessive tire inflation pressure 


Adjust the pressure 


Malfunction of shock absorber * 


Replace 


Weak or broken springs 


Stabilizer bar and/or stabilizer link deformed 
or damaged 


Body tilting 


Weak or deteriorated bushings 


Replace 


Weak or broken springs 


Upper arms and/or lower arms and/or toe control 
arm deformed or damaged 


Trailing arms deformed or damaged 


Crossmember deformed or damaged 
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ON-VEHICLE SERVICE 33100^9 

REAR WHEEL ALIGNMENT CHECK AND ,,, 
ADJUSTMENT 

Measure, wheel alignment with alignment eifulpi^ni ojj fevel 
ground. ■ . 

The rear suspension and wheels should be serviced to the 
normal condition prior to wheel alignment. 



Crossmember 




B12XOOS4 



TOE-IN 

Standard value: 3*3 mm. (.12 ± .12 in.) 

Turn the toe control arm mounting bolt to the left or right 
by equal amounts to adjust. Cim ' ' 

L.H.: Turning clockwise toe-out direction 

R.H.: Turning clockwise toe-in direction 

Furthermore, toe adjustment can be made at graduations 
of approximately 1.3 mm (.05 tn.). 

CAMBER' 

Standard value: 

-t°40'±30' FWD (Vehicles with 16-inch wheels) 
-f °20'±30' FWD (Vehicles with 14-inch wheels), AWD 

NOTE 

1. Camber is preset at the'factory and can not be adjusted. ; 

2. If camber is not within the, standard value, check and 

replace bent or damaged parts. 
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REAR SUSPENSION - Rear Suspension Assembly 



34-7 



REAR SUSPENSION ASSEMBLY 
REMOVAL AND INSTALLATION 



34100330045 



Pre-removal Operation 

(1 ) Service Lid Removal (Referto GROUP 52A-Trims.) 

(2) Luggage compartment side trim <ECLiPSE 
SFYDER> (Refer to GROUP 52A- Trims) 

(3) Rear Crossmember Under Cover Panel Removal 
<FWD> (Refer to GROUP 42 - Under Cover.) 

(4) Center Exhaust Pipe Removal 

(Refer to GROUP 15 - Exhaust Pipe.) 



Post-installation Operation 

(1) Center Exhaust Pipe Installation (Refer to GROUP 15 
- Eahaust Pipe and Main Muffler,) 

(2) Brake Line Bleeding <VeHicles with drum brakes> (Refer 
to GROUP 35A- On-vehicle Serwe.) 

(3) Luggage compartment side trim <ECLIPSESPYDER> 
(Refer to GROUP 52A- Trims.) 

4) Service Lid Installation (Refer to GROUP 52A- Trims.) 

5) ParkingTbraKe'L5ver Stroke Check (Refer to GROUP 
36 - On-vehicle Service.) 

(6) Wheel Alignment Check and Adjustment (Referto 
P.34-&) 




29-34 Nm 
22-25ft.lbs. 



3. 



15 Nm 
11 ft.lbs. 

Removal steps 

1 . Propeller shaft connection <AWD> 

2. Brake caliper assembly 
<Vehicles with disc brakes> 
Brake disc <Vehicles with disc 
brakes> or brake drum <Vehicles 
with drum brakes> 
Parking brake cable end 
(Refer to GROUP 36 - Parking 
Brake Cable <Drum Brake>.) 
(Refer to GROUP 36 - Parking 
Brake Cable <Drum-ln-Disk Brake>.) 
Brake hose connection 
<Vehicles with drum brakes> 
Upper arm bracket mounting bolts 



Biuowt 



7. Cap 

8. Shock absorber mounting nuts 

9. Rear wheel-speed sensor connector 
<Vehicles with ABS> 

10. Grommet 

1 1 . Trailing arm mounting bolt 

12. Crossmember mounting self-locking 
nuts 

13. Rear suspension assembly 



Caution 

* : indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicles on theground 
in the unladen condition. 
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REAR SUSPENSION - Rear Suspension Assembly 




<FWD> 




12X0050 



Mating marks 




10D505 



REMOVAL SERVICE POINTS 
<4A*> PROPELLER SHAFT REMOVAL 

(1) Make mating marks on the differential- companion flange 
and flange yoke, and then separate the differential carrier 
assembly and the propeller shaft. 

(2) Suspend the propeller shaft from the body, with wire, etc, 
so that there are no sharp bends.., 

Caution 

Be careful that there are no sharp bends in the propel- 
ler shaft, as they may damage the Lobro joint. 

4B*> CROSSMEMBER MOUNTING SELF-LOCKING 
NUTS REMOVAL 

After supporting the crossmember in FWD vehicles or the 
differential case in AWD vehicles with a garage jack or trans- 
mission jack respectively, remove the crossmember mounting 
nuts. 



INSTALLATION SERVICE POINT 

PROPELLER SHAFT INSTALLATION 

Install with the mating marks of the differential carrier and 
propeller aligned. 

Caution 

Tighten installation bolts and nuts after removing oil and 
grease from threads to prevent them from loosening. 



INSPECTION 34100340024 

• Check crossmember for cracks or other damage. 
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REAR SUSPENSION - Upper Arm Assembly 



34-d 



UPPER ARM ASSEMBLY 
REMOVAL AND INSTALLATION 



34100360044 



Post-installation Operation 

• Wheel Alignment Check and Adjustment 
(Refer to P.34-6.) 



39 Nm 
28ft.lbs. 




12X0211 
00000164 



Removal steps 

1. Upper arm and knuckle connecting 
bolt 

2. Upper arm assembly mounting 
bolts 

3. Upper arm assembly 
►A^ 4. Upper arm bracket 



Caution 

* : Indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicles on the ground 
in the unladen condition. 
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REAR SUSPENSION - Upper Arm Assembly 



Upper arm 



Upper arm 
bracket 




Upper aim bracket 
installation nut and bolt 



Al 2X004 3 



INSTALLATION SERVICE POINT 3 a i 

UPPER ARM BRACKET INSTALLATION 

Tighten the upper arm bracket, installation nut and bolt so 
that the dimension shown in the illustration is at the standard 

value. 

Standard value (A) : 37.2 ± 2 mm (1.46 ±.08 in.) 



NOTE 

If the upper arm bracket is installed with the former-mentioned 
standard value, the reference dimension is determined as 

follows; 

B: 213.5 mm (8.4 in.) 
C: 289.2 mm (10.6 in.) 



Upper end of upper aim 
bracket 




Center ef the 1 
top suface of 

arm 




12X0201 
00005478 



INSPECTION 



34100370023 



• Check the bushings for wear and deterioration. 

• Check the upper arm for bends or damage. 

• Check all bolts for condition and straightness. 
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REAR SUSPENSION - Trailing Arm Assembly 



TRAILING ARM ASSEMBLY 
REMOVAL AND INSTALLATION 



34100420063 



Post-installation Operation 
• wheel Ali gnmencheck and Adjustment 
(Refer to P.34-6.) 




Removal steps 

1. Knuckle and trailing arm assembly 
connecting bolt 

2. Grommet 

3. Trailing arm assembly mounting bolt 

4. Stopper 

5. Trailing arm assembly 



Caution 

* : Indicates parts which should be temporarily tightened, 
and then fully tightened with the vehicles on the ground 
in the unladen condition. 



INSPECTION 34100430042 

• Check the bushings for wear and deterioration. 

• Check the trailing arm for bends or damage. ... 



X 
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34-1 2 REAR SUSPENSION - Lower Arm and Toe Control Arm Assemblies 



LOWER ARM AND TOE CONTROL ARM ASSEMBLIES a™ 

REMOVAL AND INSTALLATION * * 3 1 ^ JMStf 



Post-installation Operation 
• VMieel Alignment C hec k and Adjustment 
(Refer to P.34-6.) 




Lower arm assembly removal steps 

1 . Lower arm cover 
<Vehicles with aero parts> 

2. Stabilizer link ball joint and lower 
arm connection 

3. ABS wheel-speed sensor clamp 
bolts <Vehicles with ABS> 

4. Lower arm assembly and knuckle 
connecting bolt 

5. Lower arm assembly mounting bolt 

6. Lower arm assembly 



Toe control arm assembly removal 
steps 

•^A^ 7. Toe control arm ball joint and 

knuckle connection , 
■4B^- 6. Toe contM'afWasiirtibly mounting 

bolt. . .* 
9. Toe control arm assembly 

Caution l 

. : Indicates parts which should b^temporarily tightened, 

and then fully tightened with the vehicles on the ground 

in the unladen condition. 




REMOVAL' SERVICE POINTS 

^A^TOE CONTROL ARM BALL JOINT AND 
KNUCKLE DISCONNECTION 

Caution 

1. Be sure to tie the cord of the special tool to a nearby 
part. 

2. Loosen the nut but do not remove it. 
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REAR SUSPENSION - Lower Arm and Toe Control Arm Assemblies 34-13 



Toe control aim side 




Eccentric 
cam bolt 



Mating 
marks 



A12X0226 



^►TOE CONTROL, ARM ASSEMBLY MOUNTING 

BOLT REMOVAL 

Make mating marks on the toe control arm' and eccentric 
cam bolt before removing the bolt. 



INSPECTION 



34100460072 

• Check the bushings for wear and deterioration. 

• Check the lower arm or toe control arm for bends or 
damage. 

• Check all bolts for condition and straightness. 





MB990326 








A12ZO007 



BALL JOINT BREAKAWAY TORQUE CHECK 

(1) After shaking the ball joint stud several times, install the 
nut to the stud and use the special tool to measure the 
breakaway torque of the ball joint. 

Standard value: 0.1-2.65 Nm (1-23 in.lbs.) 

(2) When the measured value exceeds the standard value, 
replace the toe control arm assembly. 

(3) When the measured value is lower than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 



BALL JOINT DUST COVER CHECK 

If there are any cracks in or damage to the dust cover, replace 
the arm assembly. 



Dust cover 



MB990800 




Bl2>0!»3 



TOE CONTROL ARM BALL JOINT DUST COVER 
REPLACEMENT 34101080031 

Replace the dust cover by the following procedure only if 
the dust cover has become damaged by accident during 
servicing. 

(1) Remove the dust cover. 

(2) Apply multi-purpose grease to the lip and inside of the 
dust cover. 

(3) Drive in the dust cover with the special tool until it is 
fully seated. 
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34-14 REAR SUSPENSION - Shock Absorber Assembly 

SHOCK ABSORBER ASSEMBLY 3 100510057 

REMOVAL AND INSTALLATION 

Pre-removal and Post-installation Operation 

(1) Service Lid Removal and Installation (Refer to 

GROUP 52A-Trims.) . 

(2) "Luggajge c'orjlpartment'slde ^fhm <ECLIPSE 
SPYDER> (Refer to GROUP 52A - Trims.) 




A12X0213 

Removal steps 
L Cap 

2. Flange nuts 

3. Bolt 

4. Shock absorber 

INSPECTION 34100520039 

• Check the rubber parts for cracks and wear. 

• Check the shock, absorber for malfunctions, oil leakage 
or abnormal noise. „ *.f 
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REAR SUSPENSION - Shock Absorber Assembly 34-15 

DISASSEMBLY AND REASSEMBLY 341005300s* 




Disassembly steps 
•4A^» ►C^ 1 . Self-locking n u t 
2._Washer 

3. Upper bushing A 
►EH 4. Upper bracket assembly 

5. Upper spring pad 

6. Upper bushing B 



7. Collar 

8. Cup assembly 

9. Dust cover 
10. Bump rubber 

►A^ 11. Coil spring 

12. Shock absorber assembly 




MB991239 



Ansooia 



DISASSEMBLY SERVICE POINTS 

<4A^> SELF-LOCKING NUT REMOVAL 

(1 ) Compress the coil spring using the special tools. 
Caution 

1. Install the special tools evenly, and so that the 

maximum length will be attained within the 
installation range. 

2. Do not use an impact wrench to tighten the special 
tool bolt. 
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REAR SUSPENSION - Shock Absorber Assembly 




12X0084 



MM 

MB991237 




MB991239 



A12S0011 



Coil spring 
edge 




Spring seat 



vniTO 



Front 



Lower bushing 
inner pipe 




Bracket 



A12X0044 



(2) While holding the piston rod:, remove trie self-locking rfl 
Caution 

Do not use an impact wrench to tighten the self-locking 
nut. 



REASSEMBLY SERVICE POINTS 

M<4 COIL SPRING INSTALLATION 

(1) Use the special tools to compress the coil spring and 
, install it to the shock absorber. 

Caution 

D6 not use an impact wrench to tighten the special 
tool bolt. 



(2) Align the edge of the coil spring to the stepped part of 
the shock absorber spring seat. 



»>B<4 UPPER BRACKET ASSEMBLY INSTALLATION 

Install the bracket as shown in the illustration. 



►C^ SELF-LOCKING NUT INSTALLATION 

(1) Temporarily tighten the 'se'Uaakiga.QU* 

(2) Remove the special tools (MB99123?/MB9^239), and 
tighten the self-locking nut to the specified torque. 

Caution 

Do not use an impact wrench. ^ ;J? « ; 



TSB Revision 



REAR SUSPENSION - Shock Absorber Asserftbiy/Sta bilizer Bar 34 J 17 

INSPECTION m 3410028001? 

• Check the rubber parts for damage. 

• Check the coil springs for crack, damage or deterioration. 

I 



STABILIZER BAR 

REMOVAL AND INSTALLATION, 

Pre-removal and Post-installation Operation 
• Lower Arm Cover Removal and Installation 
<Vehicles with aero parts> (Refer Id P.34-12.) 



9-14 Nm 
7-10ft.lbs. 




39 NlTI A12X0212 

2 8 ft.lbs. 



Removal steps 

1. Stabilizer link mounting nuts 

2. Stabilizer link 
^>A<4 3. Stabilizer bar bracket 

4. Bushing 

5. Stabilizer bar 
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REAR SUSPENSION 



- Stabilizer Bar 



Approx. 10 mm 
(.39 in.) 




12X0045 



INSTALLATION SERVICE POINT 

►A^ STABILIZER BAR BRACKET INSTALLATION 

Position the stabillizer bar so that the making on the stabilizer 
bar and the edge of the bracket becomes the reference value, 
and then tighten the stabilizer bar bracket mounting bolt. 



INSPECTION , t |$#!<# 

• Check the bushings for wear and. deterioration., w 

• Check the stabilizer bar for deterforeiofi of damaged "■ 

• Check all bolts for condition and straightness:- 



MB990326 




STABILIZER LINK BALL JOINT BREAKAWAY TORQUE 
CHECK 

(1) After shaking the ball joint stud several times, install the 
nut to the stud and use the special tool to measure the 
breakaway torque of the ball joint. 

Standard value: 0.5-1.5 Nm (4-13 in.lbs.) 

(2) When the measured value exceeds the standard value, 
replace the stabilizer link. 

(3) When the measured value is low'er than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 



BALL JOINT DUST COVER CHECK 

If there are any cracks in or damage to the dust cover, replace 
the stabilizer link. 
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REAR SUSPENSION - Stabilizer Bar 



34-t9 







r 


Clip ring 








Al 2X0228 





Clip ring ends (180 on 
opposite side also possible) 



12X0230 
00000007 



STABILIZER LINK BALL JOINT DUST COVER 
REPLACEMENT 



34101090034 



Replace the dust cover by the following procedure only if 
the dust cover has become damaged by accident during 
servicing. 

(1) Remove the clip ring and the dust cover. 



(2) Apply multi-purpose grease to the inside of the dust cover. 



(3) Use plastic tape on the stabilizer link threads as shown 
in the illustration, and then install the dust cover to the 
stabilizer link. 

(4) Secure the dust cover with the clip ring. 

NOTE 

When installing the clip ring, align the ends at a 90° 
angle from the axis of the stabilizer link. 
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NOTES 



SERVICE BRAKES 



CONTENTS 351090001H 

BASIC BRAKE SYSTEM 35A 

ANTI-LOCK BRAKING SYSTEM (ABS) <FWD> 358 

ANTI-LOCK BRAKING SYSTEM (ABS) <AWD> 35C 



35-2 



NOTES 



{3? 

5 .0 tr 



BASIC 
BRAKE 
SYSTEM 



CONTENTS 



35109000128 
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ON-VEHICLE SERVICE 8 
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BASIC BRAKE SYSTEM - General Information 



GENERAL INFORMATION 

SERVICE BRAKES 

The brake system has high reliability and durability 
which maintains excellent braking performance. 
The main features are as follows. 

• A dual type master cylinder is equipped on 
all models. 

• Both a single type and a tandem type brake;; 
booster have been adopted. > 



35100010069 



• Disc brakes has been adopted as the front 
brakes. . i 8 

AWD: Floating caliper, double-piston and 
yentilated disc (M-R56W) 
FWD: Floating caliper, single-piston and 
ventilated disc (M-R46V) 

• Disc brakes has been adopted as the rear 
brakes. [Floating caliper, single-piston and solid 
disc (M-R45^)] 



Items 


■■■■ ■,- ' * 


Medium price ,. 


High price ■ 
Special price 


Premium price 
- <FWD> 


Premium price 
- <AWD> 


Master 
cylinder 


I.D. mm (in.) 


23.8 (15/16) 
25.4 (1)* 


23.8 (1 5/1 6) 
25.4(1)* 


23.8 (15/16) 
25.4 (1)* 


25.4 (1) 


Brake 
booster 


Effective diameter of power 
cylinder mm (in.) 


230(9) 


230( 9) 

180+205 (7+8)* 


180+205(7+8) 


180+205(7+8) 




Boosting ratio 


6.0 


6.0, 6.5* 


6.5 




Proportioning 
valve 


Decompression ratio 


0.25 


0.25 


0.25 ■ ,. 


0-25 ih0m 


Front brakes 


Disc effective diameter mm (in.) 


204 (8) 


204 (8) 


204(8) ^ 


228(9). 




Wheel cylinder I.D. mm (in.) 


60.3 (2 3/8) 


60.3 (2 3/8) 


60.3 (2 3/8) 


42.9 


Rear drum 


Drum I.D. mm (in.) 


229 (9) 








brakes 


Wheel cylinder I.D. mm (in.) 


19.1 (3/4) 






v , . , \ ■ ... , r j,., 

i-t - '; ' • — " ' ' 'i 




Lining thickness mm (in.) 


4.9 (.193) 








Rear disc 


Disc effective diameter mm (in.) 


222 (8.7) 


222 (8.7) 


222 (8.7) 


222(8,7),, 


brakes 


Wheel cylinder I.D. mm (in.) 


34.9 (1 3/8) 


34.9 (1 3/8) 


34.9 (1 3/8) 


34.9(1 3/8) 



NOTE 

*: Vehicles with ABS. 
CONSTRUCTION DIAGRAM 



Brake booster 



Proportioning valve 





■■■Hi v>- -'I 



Master cylinder 



, Front brake 
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SERVICE SPECIFICATIONS dm*** 



Items 


Standard value 


Limit 


Brake pedal height mm (in.) 


175-180 ( 6.9-7.1 


) - 


Brake pedal free plav mm (in.) 


3-8 (.12-.31) 




Brake pedal to firewall clearance mm (in.) 


90 (3.5) or more 




Output pressure of proportioning valve 
split point MPa (psi) 


Vehicle without ABS 


2.21-2.70 (320-391) 




Vehicle with ABS 


2.70-3.19 (391-462) 




Output pressure of proportioning valve 
output fluid pressure MPa (psi) 


Vehicle without ABS 


3.19-3.68 (462-533) 


I 


Vehicle with ABS j 3.92-4.41 (569-640) |- 


Left/right proportioning valve output pressure difference MPa (psi) 


0.4 (57) I 


Front disc brake pad thickness mm (in.) 




7 n ( nftt 

t.w \.\JOf 


Front Hicp hrako Hran fnrpo ftannontial fnrpo nf \A/hool mnimtinn hnltc 
rlUlll UloL Uldrvc Uldy IUIL-g ^Ldl ILJcl ILIdl IUIL.C Ul Wllccl IIIUUIILIIiy UUILo 

N(tbs.) 


69 (15.4) or less 




Front brake disc run-out mm (in.) 




0.08 (.0031) 


Front hub end play mm (in.) 




0.05 (.002Q) 


Front brake disc thickness mm (in.) 


24 (.94) 


22.4 (.88) 


Rear brake lining thickness mm (in.) 




1 0(.039) 


Rear drum inside diameter mm (in.) 




2 3 1 (9.1) 


Rear disc brake pad thickness mm (in.) 


10 (.39) 


2.0 (.08) 


Rear disc brake drag force (tangential force of wheel mounting bolts) 
N (lbs.) 


69 (1 5.4) or less 




Rear brake disc thickness mm (in.) 


10 (.39) 


8 . 4 (.33) 


Rear brake disc run-out mm (in.) 




9.08 (.0031) 


Rear hub end play mm (in.) 




0.0 5 (.0020) 


Booster push rod to master cylinder piston clearance mm (in.) 


0.65-0.85 
(.0256-. 0335) 
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35A-4 BASIC BRAKE SYSTEM - Lubricants/Sealant/Special Tools 



LUBRICANTS 



Items 


Specified lubricant >h 


Brake fluid 


DOT3 or DOT4 


Brake piston seal 


Repair kit grease ' ' ;: 

■ ><! >Vj i.-. , 


Slide pin boot and slide pin bush inner surfaces 


Brake piston boot inner surfaces 


Lock pin boot inner surfaces 


Guide pin boot inner surfaces 


Pictnn hnnt mnimtinn nrnnv/pc 
r loiui i uuul 1 1 iuui ilii iy yi uuvco 


Piston cup surface 


Rear brake shoe and backing plate contact surfaces E 


Srake grease SA£ J310, NLGI No. 1 VliA : ''J 


Shoe and lining assembly and auto adjuster assembly con- 
tact surfaces 


Shoe and lever assembly and auto adjuster assembly con- 
tact surfaces 



SEALANT 




35100050061 


Items 


Specified sealant 


Remarks 


Thread part fitting 


3M ATD Part No. 8861 or equivalent 


Semi-drying sealant 


Vacuum switch 







SPECIAL TOOLS 



,,■» , 35100060067. 



Tool 



Tool number and name 



Supersession 



Application 



MB990964 
MB990520 
MB990620 

Brake tool set 



General service tool 



Compressing front disc Uratte 
piston 

Installation of drum brake 
wheel cylinder piston cup 




MB990998 

Front hub remover and 
installer 



MB990998-01 



Removal and installation of 
front hub 
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TROUBLESHOOTING 



oy inpiuiii 


Prnhahlp pai icp 


Rpmprlu 

ncincuy ( 


Vehicle pulls to one 
side when brakes are 
applied 


(^rpocp nr nil fin nad nr M ni no ^urfarp 

\-A 1 t/ClO t/ \J\ \J\\ \J 1 1 k/QVJ \J\ 1 II 1 II 1 y OUI 1 CtwC/ 


Rpnlarp 


Inadpcmatp rontart of nad nr lininn 

II lUU^UUUlt' V_/VJ 1 ILCtul Ul L/UVJ \J\ III III IU 


O n r r p c t 

\J \J 1 1 COL 


Auto adjuster malfunction A 


d j u st 


Drum out of round or uneven wear 


Repair or replace as necessary 


Insufficient braking 
power 


Low or deteriorated brake fluid 


Refill or change 


Air in brake system 


Bleed air from system 


Overheated brake rotor due to dragging of pad or 

lininn 

Ml III IU 


Correct 


InaHpmiatp rnntart nf naH nr lininn 

II IGUCL|UCUC L'UIILclL'L Ul |JCtU Ul III III ILj 


Rrakp hnn^tpr malfi inrtinn 

l_J 1 dr\C/ UUUOICI 1 1 ICll IU 1 IOLIUI 1 


Innnorl hrol/a lino 

oioggeu urdrvc? line 


C^. roTPQ nr nil r\ n r\nri nr lininn oiirfona 

uredbe or on on pdu or nriirig buridce 


Replace 


Prnnnrtinni nn \/q m q If 1 1 nntinn 

r roporuoning vdivc iiidiiunoiion 


A i itn o/Hii ictar mo If 1 i nntinn 
rtULO dUJUbicI llldllUllULIOll 


A r\ ii i of 
rtUJUbl 


ncreased pedal 
stroke (Reduced 
)edal to floorboard 
clearance) 


Air in KtqI/p cuctom 
Mil III Ulaf\G oyoLclll 


RIppH o\r frnm ewetom 
DIUUU all IIOIII oybLclll 


\A/nrn lininn nr narl 
vvuiii in mi i y ui UdU 


Replace 


Rrnl/an womnim hnco 
DlOrvcll vdL-UUIII llObc 


Foiiltw rYiQctor nv/lin/HQr 
rdUILy llldbLci Ly IIMUci 


Brake fluid leaks 


oorrect 


A I itn nnii i otQK m o Iti I nptinn 

rtUlO dOJUblcl mdllUllCllOll 


Adjust 


excessive pusn rou 10 masier cynnaer clearance 


3rake drag 


1 nrrnnnlotQ mloocQ nf no rl/i nn KtqI/q 
lllUOIIipicLc Iclcdoc 01 pdlMillJ Uldrvc 


Correct 


PlnnnpH mactpr nvlinrlpr rptiirn nnrt 
oiuyycu 1 1 laoici oy n i iuci i turn 1 1 pui l 


InnnrrQnt r\orl/inn hrol/Q Q/HiiictmQnt 
lilLUiicLL pdiMiiy UldKc dUJUoLIIIclU 


AHii ict 


Innnrrpnt mich rnH tn mactpr nvlinrlpr Hparannp 
1 1 IL>UI 1 Glvl pUol 1 1 UU LU 1 1 laoLcl Uy III IUcl Olcal al 10c 


Faulty master cylinder piston return spring 


Replace 


Worn brake pedal return spring 




Broken rear drum brake shoe return spring 




Lack of lubrication in sliding parts 


Lubricate 
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BASIC BRAKE SYSTEM - Troubleshooting 



Symptom 


Probable cause 


Remedy • - 1 ' 


Insufficient parking 
brake function 


Worn brake lining 


Replace 


Grease or oil on lining surface 




Parking brake cable sticking 


..A A, 


1 1 1 1' 1 1" " L 

Stuck wheel cylinder or caliper piston 


Excessive parking brake lever stroke 


A 1 1 I I 1 1 1 1 1 1 I 1 

Adjust the parking brake lever stroke 
or check the parking brake cable 
routing - ■ • 


Auto adjuster malfunction 


Adjust 


Scraping or grinding 
noise when brakes 
are applied 


Worn brake lining or pad F 


Replace 


Caliper to wheel interference 


Correct or replace 


Dust cover to disc interference 


Bent brake backing plate 


Cracked drums or brake disc 


Squealing, groaning 
or chattering noise 
when brakes are 
applied 


Missing or damaged brake pad anti-squeak shim 


Replace 


Brake drums and linings, discs and pads worn or 
scored 


Correct or replace 

>»' " ' ■ :;" 


Incorrect parts 


Burred or rusted calipers 


Clean or deburr • 


Dirty, greased, contaminated or glazed linings 


Clean or replace 


Drum brakes-weak, damaged or incorrect shoe 
hold-down springs, loose or damaged shoe 
hold-down pins and springs 


Correct or replace 


Incorrect brake pedal or booster push rod setting 


Adjust 


Jquealing noise when 
rakes are not applied 


Bent or warped backing plate causing 
interference with drum 


Replace 


Drum brakes-weak, damaged or incorrect 
shoe-to-shoe spring 


Poor return of brake booster, master cylinder or 
wheel cylinder 




Loose or extra brake parts 


Retighten 



,1 
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BASIC BRAKE SYSTEM - Troubleshooting 35A*7 



Symptom 


Probable cause 


Remedy 


Squealing noise when 
brakes are not applied 


Improper positioning of pads in caliper 


Correct 

"' 5 S3 


Improper installation of support mounting to 
caliper body 


Improper machining of drum causing interference 
with backing plate or shoe 


Replace drum 


Disc brakes-rusted, stuck 


Lubricate or replace 


Worn, damaged or insufficiently lubricated wheel 
bearings 


Incorrect brake pedal or booster push rod setting 


Adjust 


Groaning clicking or 
rattling noise when 
brakes are not applied 


Stones or foreign material trapped inside wheel 
covers 


Remove stones, etc. " 


Loose wheel nuts 


Retighten 


Disc brakes-loose installation bolt 


Worn, damaged or dry wheel bearings 


Lubricate or replace 


Disc brakes-failure of anti-rattle shim 


Replace 


Disc brakes-wear on sleeve 


Incorrect brake pedal or booster push rod setting 


Adjust 
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BASIC BRAKE SYSTEM - On-vehicle Service 



Operating rod 

Operating rod 
lock nut 




Stop light switch 

Stop light switch 
lock nut 



Pedal down, 




Lock nut 



13 Nm 




Lock hut 
Outer case 

0.5-1.0 mm 
(.020-.040in.) 

A09C0003 




FH5J8 



ON-VEHICLE SERVICE 35100(990070; 
BRAKE PEDAL CHECK AND ADJUSTMENT 

1. BRAKE PEDAL HEIGHT : " •* • 

(1) Turn up the carpet, etc. under the brake pedal. 

(2) . Measure the brake pedal "height as illustrated. 

Standard value (A): 175-180 mm (6.9-7.1 in.) 

(3) . If the brake pedal height is'not within the standard; 

value, adjust as follows. 



(a) Disconnect the stop light switch connector, loosen 
the lock nut, and move the stop light switch to 
a position 'where it does not contact the brake ; 
pedal arm,., , ; «>i ■ ."> 

(b) Adjust the brake pedal height by turning the 
operating rod with pliers (with the operating rod 
lock nut loosened), until the correct brake pedal 
height is obtained. ' 

(c) Screw in the stop light switch until it contacts j 
t the brake, pedal- stopper (just before the brake 5 

pedal is caused to move). Back off the stop light 
switch 1/2 to 1 turn and secure by tightening 
the lock nut. 

(d) Connect the connector of the stop light switch. ' 

(e) Check to be sure, that, the stop light is not > 
illuminated with the brake pedal released. _ ' 

(4) For vehicles with A/T, check the shift iocking 
mechanism. 

(Refer to GROUP 23 - On-vehicle Service <2.0L 
Engine (Non-turbo)>.) 

(Refer to GROUP 23 - On-vehicle Service <2.0L 
Engine (Turbo) and 2.4L Engine>.) 

(5) Turn back the carpet, etc. 

2. BRAKE PEDAL FREE PLAY 

(1) With the engine stopped, press the brake pedal two 
or three times. After eliminating the vacuum in the 
power brake booster, press the pedal down by hand, 
and confirm that the amount of movement before 
feeling resistance (the free play) is within the standard 
value range. 

Standard value (B): 3-8 mm (.12-.31 in.) 

(2) If the free play exceeds the standard value, it is 
probably due to excessive play between the clevis 
pin and brake pedal arm. 

Check for excessive clearance and replace faulty parts 
as required. 
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CLEARANCE BETWEEN BRAKE PEDAL AND 
Fl REWALL 

(1) Turn up the carpet, etc. under the brake pedal, 

(2) Start the engine, depress the brake pedal with 
approximately 490 N (110 lbs.) of force. 

Standard value (C): 90 mm (3.5 in.) or more 

(3) If the clearance is less than the standard value, check 
for air trapped in the brake line, clearance between 
the lining and the drum, and dragging in the parking 
brake. 

Adjust and replace defective parts as required. 

(4) Turn back the carpet, etc. , 




No continuity Continuity 



4 mm(.16in.) 14X0350 

<Vehicles with auto-cruise 
control system> 




14X03S5 
00000181 



STOP LIGHT SWITCH CHECK aaooawoe* 

Connect a circuit tester to the stop light switch, and check 
whether or not there! is continuity when the plunger of the 
stop light switch is pushed in and when it is re l eacoH t -l 1LI j tv 
The stop light switch is in good condition if there is no rontinui y 
when the plunger is pushed in to a depth of within 4 mm 
(.16 in.) from the outer case edge surface, and if there is 
continuity when it is released. 

For vehicles with auto-cruise control system, the check for 
continuity should be made at connectors "a" and "b" of the 
stop light switch. 
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When engine is 
stopped 




No good 



When engine is 
started 




14X0352 
000001 S3 



Good 





14X0358 



14X0351 

00000184 



BRAKE BOOSTER OPERATING TEST 35100100063 

For simple checking of the brake booster operation, carry 
out the following tests: 

1. Run the engine for one or two minutes; and then turn 
the engine off. 

If the pedal depresses fully the first time but gradually 
becomes higher when depressed succeeding times, the 
booster is operating properly. If the pedal- height remains 
unchanged, the booster is defective. 



With the engine stopped, step on the brake pedal several 
times. 

Then step on the brake pedal and start the engine. 
If the pedal moves downward slightly, the booster is in 
good condition. If there is no change, the booster is 
defective. 



3. With the engine running, step on the' brake pedal and' 
then stop the engine. 

Hold the pedal depressed for 30 seconds. If the pedal, 
height does not change, the booster is in gQpd condition. 
If the pedal rises, the booster is defective. 
Brake booster performance is satisfactory if jt passes 
all three operating tests. 

If the brake booster does not pass all three tests, there' 
may be a fault in the check valve, vacuum libse or in 
' the booster itself. 
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CHECK VALVE OPERATION CHECK 35100900076 

When checking the check valve, keep the check valve fit 

in the vacuum hose., 

1. Remove the vacuum hose. 

NOTE 

The check valve is press-fitted inside the vacuum hose. 



Valve Spring 



Booster | 
side 



Intake 

manifold 

side 




A14AM78 



2. Check the operation of the check valve by using a vacuum 
pump. 



Vacuum pump connection 


Accept/reject criteria 


Connection at the brake A 
booster side (A) 


negative pressure (vacuum) 
is created and held. 


Connection at the intake A 
manifold side (B) 


negativepressure (vacuum) 
is not created. 



Caution 

If the check valve is defective, replace it as an 
assembly unit together with the vacuum hose. 
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Pressure gauge 




Proportioning valve 





Split point 

\ /" , 


output 
pressure 














Input pressure A i« U oos 5 



PROPORTIONING VALVE FUNCTION TEST 

.. 3£l001t0066 

1 . Connect two pressure gauges, one 'each to ; the input 

side and output side of the proportioning valve, as shown. 

2. Air bleed the brake line and the pressure gauge. 

3. While gradually depressing: the brake pedal,' make the 

following measurements and' chedc%> be sure that the' 
measured values are within, the allowable range. 



(1) Output pressure 'begins to" drop relative 'to input 
pressure (split point). 

Standard value: 



5I \ 



Vehicles without ABS 


Vehicles with ABS 


2.21-2.70(320-391) 


2|70-3.19(391-462) 



(2) Check that the output fluid pressure is at the standard 
value when the input fluid pressure increases; 
according to the table below. 

Standard value: 

MPafosi) 



Items 


Vehicles without 
ABS 


Vehicles with 
ABS 


Input fluid 
pressure 


6.07 (925) 


6.86 (996) 


Output fluid 
pressure 


3.19-3.68 

(462-533) 


3.92-4.41 
(569-640) 



(3) Output pressure difference between left and right 
brake lines 

Limit: 0.4 MPa (57 psi) 

4. If the measured pressures are not within allowable ranges, 
replace the proportioning valve. 
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BRAKE FLUID LEVEL SENSOR CHECK 35190919953 

The brake fluid level sensor is in good condition if there is 
no continuity when the float surface is above "MIN" or "A" 
and if there is continuity when the float surface is below "MIN 
or "A". 




BLEEDING 35199149955 
Caution 

Use the specified brake fluid. Don't use a mixture of the 
specified brake fluid and another non-specified fluid. 

Specified brake fluid: DOT3 or DOT4 

MASTER CYLINDER BLEEDING 

The master cylinder has no check valve, so if bleeding is 
carried out by the following procedure, bleeding of air from 
the brake line will become easier. 

(1) Fill the reserve tank with brake fluid. 

(2) . Keep the brake pedal depressed. 

(3) Have another person cover the master cylinder outlet 
with a finger. 

(4) With the outlet still closed, release the brake pedal. 

(5) Repeat steps (2)-(4) three or four times to fill the inside 
of the master cylinder with brake fluid. 




BRAKE LINE BLEEDING 

Start the engine and bleed the air in the sequence shown 
in the figure. 
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When new When worn 



Pad 



Wear Brake disc -yy 

indicator B14O0017 




FRONT DISC BRAKE 
REPLACEMENT 

NOTE 



PAD CHECK AND 



^100190075 



The< brake 'pads have wear indicators that contact the brake 
disc when the brake pad thickness becomes 2 mm (.08, in.). 
The wear indicators emit a sayealinqjsound to warn thelJriver 
to have the pads replaced and to h&e the brake system 



checked. 



T- 2<5 

•L -r 



1 . Check, brake pad . thickness through caliper body check 

port. 

Standard' value: 10 mm (.39 in.) ; 
Limit: 2.0 mm (.08 in.) 

Caution . 

1. When the limit is exceeded., the brake pads on , 
both the left and right wheels must be replaced 
as a set. w l 

2. If there is, a significant difference in the 
thicknesses of the pads on the left and right sides, 
check the sliding condition- of -the piston, lock 
pin and guide pin. 




Remoye guide pin. Lift caliper assembly, slide the" 
assembly toward, the inside of the wheel well until 
Separated from the lock pin. Support it with wires. 

Caution 

Do not wipe off the special grease that is pn the guide 
pin or allow it to contaminate the lock pin. 
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Front hub assembly 
MB990998 



196-255 Nm 
145-188 ft.lbs, 




C11X0043 



3. 



5. 



Remove the following parts from caliper support. 

1. Pad and wear indicator assembly 

2. Pad assembly 

3. Clip 

4. Outer shim (stainless) - 

5. Outer shim (coated with rubber) 

6. Inner shim (stainless) 

7. Inner shim (coated with rubber) 



Take out the drive shaft. (Refer to GROUP 26 - Drive 
Shaft <FWD>.)(Refer to GROUP 26 - Drive Shaft 
<AWD>.) 

Set the special tool to the front hub assembly as shown 
in the illustration.' 




Measure hub torque (A) with pads removed to measure 
brake drag torque. Torque value will be used later to 
calculate brake drag force with the pads installed. 

NOTE 

Tighten the nuts in order to secure the disc to the hub. 
Securely attach the pad clip to the caliper support. 



Clean piston and insert into cylinder (caliper) with special 
tool. 
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Outer shim 



Inner shim 



Pad assembly 

rrA 



Grease 




Outer shim 

y 

■ Inner shim 



Grease Al 4F0097 



9. Apply grease to the attaching faces of pad and inner 

shim and to the attaching faces of inner arid outer shims. 
Apply so as not to spread it out from the edge of shim.' 

Specified grease: 

Brake grease SAE J310.NLGI No.1 

Caution 

1. Do, not deposit grease or other dirt on pad or 

brake disc friction surfaces'. 

2. The grease should be applied so that it does not 
protrude from the shim surfaces. 

10. Be careful that the piston boot does not catch and tear 
as the caliper assembly and lock' pin are installed. 

1 1 . Check brake drag torque as follows. 

(1) Start engine and hold brake pedal down for 5 seconds. 
[Pedal depression force: approx. 196 N (44 lbs.)] 

(2) Stop engine. 

(3) Turn brake disc forward. 10 times, 




(4) Check hub torque (B) with spring scale. 

(5) Calculate the drag torque of the disc brake [difference 
between hub torque (B) and hub torque (A)]. 

Standard value: 

69 N (15.4 lbs.)[4Nm (35 In.lbs.)] or less 



12. If the difference between brake drag torque'and hub torque 
exceeds the standard value, disassemble piston and clean 

the piston. Check for corrosion or worn piston seal, and 
check the sliding condition of the lock pin arid guide pin. 

13. Reinstall the drive shaft. (Refer -to GROUP 26. - Drive 
Shaft <FWD>.)(Refer to GROUP 26 - Drive Shaft 
<AWD>.) 
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FRONT DISC BRAKE ROTOR CHECK 35100270047 
Caution 

To maintain safe braking performance, the disc brake rotors must be kept within allowable service 
specifications. 



Before re-finishing or re-processing the brake disc surface, the following conditions should be checked. 



Inspection items 


Remarks 


Scratch?"? ni^t "saturatpd linino materi- 
als and wear 


• If the vehicle is not driven for a certain period, the sections of the 

discs that are not in contact with lining will become rusty, causing 
noise and shuddering. 

• If grooves resulting from excessive disc wear and scratches are 
not removed prior to installing a new pad assembly, there will momen- 
tarily be inappropriate contact between the disc and the lining (pad). 


Run-out or drift 


Excessive run-out or drift of the discs will increase the pedal depression 
resistance due to piston knock-back. 


Change in thickness (parallelism) 


If the thickness of the disc changes, this will cause pedal pulsation, 
shuddering and surging. 


Inset or warping (flatness) 


Overheating and improper handling while servicing will cause inset or 
warping. 
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B13X0097 




14W12 



Chalk marks 




A14A0398 




11X0074 




14F612 



FRONT BRAKE DISC RUN-OUT' CHECK ssiooitoom 

1. Remove the caliper support bolts, then raise the' caliper 
assembly upward and secure by using wire. 

2. Inspect the disc surface for grooves, cracks, and rust. 

Clean the disc thoroughly and remove all rust. 



3. Place a dial gauge approximately 5 mm (.2 in.) from the 
outer circumference of the brake disc, and measure- the. 
runout of the disc 

Limit: 0.06 mm (.0031 in.) 

NOTE 

Tighten the nuts in order to secure! the disc to the hub. 



FRONT BRAKE DISC RUN-OUT CORRECTION 

35100180111 

1. If the run-out of the brake disc is equivalent to or exceeds 
the limit specification, change the phase of the disc and 
hub, and then measure the run-out again. 
(1) Before removing the brake disc, chalk both sides 

of the wheel stud on the side at which run-out is 

greatest. 



(2) Remove the brake disc, and then place a dial gauge 
as shown in the illustration; then move the hub in 
the axial direction and measure the play. 

Limit: 0.05 mm (.0020 in.) 

If the play is equivalent to or exceeds the limit, 
disassemble the hub knuckle and check each part. 



(3) If the play does not exceed the limit specification, 
install the brake disc at a position 180° away from 
the chalk mark, and then check the run-out of the 
brake disc once again. 
2. If the run-out cannot be corrected by changing the phase 
of the brake disc, replace the brake disc or turn rotor 
with an on the car type brake lathe ("Accutum-8750" or 
equivalent). Be sure to follow the exact brake lathe 
manufacturer instructions. Rotors turned on the vehicle 
will often have a lower run-out than a new brake disc. 
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FRONT BRAKE DISC THICKNESS CHECK 

35100160122 

1. 'Using a micrometer, measure disc thickness at eight 
positions, approximately 45° apart and 10 mm (.39 in.) 

in from the outer edge of the disc. 

Brake disc thickness 

Standard value: 24 mm (.94 in.) 
Limit: 22.4 mm (.88 in.) 

Thickness variation (at least 8 positions) 

The difference between any thickness measure- 
ments should not be more than 0.015 mm (.0006 
in.). 

2. If the disc is beyond the limits for thickness, remove it, 
and install a new one. If thickness variation exceeds the 

specification, replace the brake disc or turn rotor with 
an on the car type brake, lathe ("Accutum-8750" or, 
equivalent). Be sure to follow the exact bralke lathe 
manufacturer instructions. , * // 

. 3 











MWOOM 



BRAKE LINING THICKNESS CHECK ssiooaooosi 

1. Remove the brake drum. 

2. Measure the wear of the brake lining at the place worn 
the most. 

Limit: 1.0 mm (.039 in.) 

Replace the shoe and lining assembly if any location 
of the brake lining thickness is less than the limit. For 
information concerning the procedures for installation of 
the shoe and lining assembly, refer to P. 35A-40. 

Caution 

1. Whenever the shoe and lining assembly is re- 

placed, replace both RH and LH assemblies as 
a set to prevent car from pulling to one side when 
braking. 

2. if there is a significant difference in the thick- 

nesses of the shoe and lining assemblies on the 
left and right sides, check the sliding condition 
of the wheel cylinder piston. 
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BRAKE DRUM INSIDE DIAMETER CHECK35100320063 
<VEHICLES WITH REAR DRUM BRAKES> " 

1. Remove the brake drum. , ; ' v 

2. Measure the inside diameter 'of the hub "and drum at 
two or more locations. 

Limit: 231 mm (9.1 in.) 

3. Replace brake drums, shoe and lining; assemblies when' 
wear exceeds the limit value or is badly out of balance. 



BRAKE LINING AND BRAKE DRUM CONTACT 

CHECK 35100310077 

1. Remove the brake drum. 

2. Remove the shoe and lining assembly. (Refer to P. 
35A-40.) 

3. Chalk inner surface of brake drum and rub with shoe 

and lining assembly. 

4. Replace shoe and lining assembly or brake drum if very 
irregular contact area is observed. 

NOTE 

Clean off chalk after check. 
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When new 



Pad 




When worn 



Brake ofec 



Wear indicator 




B14O0017 



REAR DISC BRAKE' PAD CHECK AND 
REPLACEMENT 35100190M6 

NOTE 

The brake pads have wear indicators that contact the brake 
disc when the brake pad thickness becomes 2 mm (-08 in.). 
The wear indicators emit a squealing sound to warn the driver 
to have the pads replaced and to have the brake system 
checked. 





















A14X0228 



1 . Check brake pad thickness through caliper body check 
port. 

Standard value: 10 mm (.39 in.) 
Limit: 2.0 mm (.08 in.) 

Caution 

1. When the limit is exceeded, the brake pads on 

both the left and right wheels must be replaced 
as a set. ' 

2. If there is a significant difference in the; 
thicknesses of the pads on the left and right sides, 
check the sliding condition of the piston, lock 
pin sleeve and guide pin sleeve. 




14X0262 



4 14X0013 
00003544 



Remove guide pin. Lift caliper assembly, slide the 
assembly toward the inside of the wheel well until 
separated from the lock pin. Support it with wires. 

Caution 

Do not wipe off the special grease that is on the guide 
pin or allow it to contaminate the guide pin. 

Remove the following parts from caliper support. 

1. Outer shim 

2. Pad assembly 

3. Pad and wear indicator assembly 

4. Clip 
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4. Measure hub torque (A) with pads removed to. measure 
-brake drag torque. Torque value (A) will be used later 
to calculate brake drag force with the pads installed. 

NOTE 

To secure the disc to the hub, tighten the nuts. 

5. Securely attach the pad clip to the caliper support. 



6. Clean the piston; then use the special tool to thread the 
piston into the cylinder (caliper). 

7. Be careful that the piston boot does not catch and tear 
as the caliper assembly and lock pin are installed. 



9. 



Check brake drag torque as follows. 

(1) Start engine and hold brake pedal down for 5 seconds. 
[Pedal depression force: approx. 196 N (44 lbs.)] 

(2) Stop engine. 

(3) Turn brake disc forward 10 times. 

(4) Check brake hub torque (B) with spring scale. 

(5) Calculate the drag torque of the disc brake [difference 
between hub torque (B) and hub torque (A)]. 

Standard value: 

69 N (15.4 lbs.) [4 Nm (35 in.lbs.)] or less 



If the difference between brake drag torque and hub torque 
exceeds the standard value, disassemble piston and clean 
piston. Check for corrosion or worn piston seal, and check' 
the sliding condition of the lock pin and' guide pin. 
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1) 



14F612 



REAR BRAKE DISC THICKNESS CHECK 

35100200046 

1. Remove dirt and rust from brake disc surface. 

2. Measure disc thickness at 4 locations or more. 

Standard value: 10 mm (.39 in.) 
Limit: 8.4 mm (.33 in.) 

Replace the discs and pad assembly for both sides left 
and right of the vehicle if they are worn beyond the 
specified limit. 

REAR BRAKE DISC RUN-OUT CHECK 35100210049 

1. Remove the caliper support, raise the caliper assembly, 
and secure it by using a wire, etc. 

2. Place a dial gauge, approximately 5 mm (.2 in.) from the 
outer circumference of the brake disc, and measure the 
run-out of the disc." 

Limit: 0.08 mm (.0031 in.) 

NOTE 

To secure the disc to the hub, tighten the nuts. 



REAR BRAKE DISC RUN-OUT CORRECTION 

35100220042 

1. If the run-out of the brake disc is equivalent to or exceeds 
the limit specification, change the phase of the disc and 
hub, and then measure the run-out again. 

NOTE 

The procedures for checking and changing the rear disc 
phase are the same as those for the front brake discs. 
However, the play (limit value) in the hub axial direction 
is different. (Refer to P.35A-18.) 

Limit: 0.05 mm (.0020 in.) 

2. If the problem cannot be corrected by changing the phase 
of the brake disc, replace the disc or turn rotor using 
an on the car type brake lathe. Be sure to follow the 
exact brake lathe manufacturer instructions. Rotors turned 
on the vehicle will often have a lower' run-out than a 
new brake disc. 
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BRAKE PEDAL 35100340103 
REMOVAL AND INSTALLATION .V— ; 

Post-installation Operation 

• Brake Pedal Adjustment (Refer to P.35A-8.) 



<M/T> <A/T> 




00000067 



Removal steps 

1 . Brake pedal return spring 

2. Snap pin 

3. Washer 

4. Clevis pin 

5. Shift lock cable connection 

6. Brake pedal assembly 

7. Cotter pin 

8. Link assembly 



9. Brake pedal shaft bolt 

10. Bushing 

11. Spacer 

12. Brake pedal 

13. Pedal pad 

14. Stop light switch 

15. Pedal support member assembly 
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MASTER CYLINDER AND BRAKE BOOSTER 

REMOVAL AND INSTALLATION 



35100370198 



Pre-removal Operation 

• Brake Fluid Draining 

• Clutch Fluid Reservoir Bracket <M/T> 

(Refer to GROUP 21 A - Clutch Control.) 

• Battery Removal <2.0L Engine (Non-turbo)> 

• Relay Assembly Mounting Bolts Removal 

<2.0L Engine (Non-turbo)> 

• Washer Tank Mounting Bolts Removal <2.0L Engine 
(Non-turbo)> 

• Centermember Assemblv Mountina Bolts Removal 
<2.0L Engine (Turbo) arid 2.4L Engine> (Refer to 
GROUP 32 - Engine Roll Stopper, Centermember.) 

• Engine Mount Bracket Removal <2.0L Engine 

(Turbo) and 2.4L Engine> (Refer to GROUP 32 - 
Engine Mounting.) 

• Air Conditioning Compressor Mounting Bolts 

Removal <2.0L Engine (Turbo) and 2.4L Engine> 
(Refer to GROUP 55 - Compressor and Tension 
Pulley.) 

• Air Conditioning High Pressure Hose Clamp 

Mounting Bolts Removal<2.0L Engine (Turbo) and 
2.4L Engine> 

• Power Steering Pressure Hose, Pipe and Return 
Pipe Clamp Mounting Bolts Removal <2.0L Engine 
(Turbo) and 2.4LEngine> 

(Refer to GROUP 37A- Power Steering Hoses.) 



Post-installation Operation 

• Power Steering Pressure Hose, Pipe and Return 
Pipe Clamp Mounting Bolts Installation <2.0L Engine* 
(Turbo) and 2.4L Engine> 

(Refer to GROUP 37A - Power Steering Hoses.]l 

• Air Conditioning High Pressure Hose Clampi 

Mounting Bolts lnstallatiorr<2.0L Engine (Turbo) 
and 2.4L Engine> 

• Air Conditioning Compressor Mounting Bolts 

Installation <2,0L Engine (Turbo) and 2.4L Engines 
(Refer to GROUP 55 - Compressor and Tensiom 
Pulley.) 

• Engine Mount Bracket Installation <2.0L Engine 

(Turbo) and 2.4L Engine> (Refer to GROUP 32 - 
Engine Mounting.) 

• Centermember Assembly Mounting Bolts Installation 
<2.0L Engine (Jurbo) and 2.4L Engine> (Refer to 
GROUP 32 - Engine Roll Stopper Centermember.) 

• Washer Tank Mounting Bolts Installation <2.01 

Engine (Non-turbo)> 

• Relay Assembly Mounting Bolts Installation <2.0L 
Engine (Non-turbo)> 

• Battery lnstallation<2.0L Engine (Non-turbo)> 

• Clutch Fluid Reservoir Bracket <M/T> 

(Refer to GROUP 21A- Clutch Control.) 

• Brake Fluid Supplying 

• Brake Line Bleeding (Refer to P.35A-13.) 

• Brake Pedal Adjustment (Refer to P.35A-8.) 



Flared brake line nuts 




15 Nm 

11 ft.lbS. 14X0343 




14 Nin 
10 ft.lbs. 



15-18 Nm 
11 -13 ft.lbs. 



14X0248 
00003548 



Master cylinder removal steps 

1. Reservoir 

2. Master cylinder 

• Adjustment of clearance between 
brake booster push rod and primary 
piston 



Caution 

The check valve should not be removed from the vacuum 
hose. If the check valve is defective, replace it together 

with the vacuum hose. 



Brake booster removal steps 

2. Master cylinder 
►B-^ • Adjustment of clearance between 
brake booster push rod and primary 
piston 

►A-^ 3. Vacuum hose (With built-in check 
valve) 

4. Fitting 

5. Brake pedal return spring 

6. Snap pin 

7. Washer 

8. Clevis pin 

9. Brake booster 
10. Sealer 



tsb Revision 



35A-26 BASIC BRAKE SYSTEM, - Master Cvlinder and Brake Booster 



Grease points 




00000185 
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INSTALLATION SERVICE POINTS 
►A^ VACUUM HOSE CONNECTION 

(1) Install the vacuum hose to the brake boostef nipple as 
shown in the figure. Secure the hose with the hose clip. 

Caution 

1. The check valve and the pipe part of the 'brake 

booster must not contact each other. 

2. Connect so that the marking faces upwards. 

(2) Install the other end of the vacuum hose fully onto its 
port on the engine. Secure the hose using the hose clip. 

►B<^ CLEARANCE ADJUSTMENT BETWEEN BRAKE 
BOOSTER PUSH ROD AND PRIMARY PISTON 

Adjust the clearance (A) between the brake booster push 
rod and primary piston as follows: 



Calculate clearance A from theB.CandD measurements. 
A = B - C - D 

Standard value: 0.65-0.85 mm (0.256-.0335 in.) 

NOTE 

When brake booster negative pressure 67 kPa (9.7 psi) is applied, 
clearance value will become 0.1-0.3 mm (.004- .012 in.) 
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r 3 : 



1400050 



14A0471 

0000008S 



If the clearance is not within the standard value range, turn 
the push rod screw to achieve desired length. 
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MASTER CYLINDER 35100420077 
DISASSEMBLY AND REASSEMBLY 




00003591 



Disassembly steps 

1. Reservoir bracket 

2. Reservoir hoses 

3. Reservoir cap assembly 

4. Diaphragm 

5. Reservoir cap 

6. Brake fluid level sensor 

7. Float 

8. Reservoir 

9. Pin 

10. Retainer 



11. Connector 

12. Grommet 

-4A^ 13. Piston stopper ring 

14. Primary piston assembly 

15. Secondary piston assembly 

16. Master cylinder body 

Caution 

Do not disassemble the primary and secondary piston 
assemblies. 




DISASSEMBLY SERVICE POINT 

(A, PISTON STOPPER RING DISASSEMBLY 

Remove the piston stopper ring, while depressing the piston. 
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35A-30 BASIC BRAKE SYSTEM - Master Cvlinder and' Brake Booster 



INSPECTION C 35100430032 

• Check the inner surface of master cylinder body for fust 

or pitting. 

• Check the primary and secondary pistons for rust, scoring, 
wear, damage or wear. 

• Check the diaphragm for cracks and wear. 
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BASIC BRAKE SYSTEM - Front Disc Brake 



35A-31 



FRONT DISC BRAKE 
REMOVAL AND INSTALLATION 



35100600075 



Pre-removai Operation 

• Brake Fluid Draining 



Post-installation Operation 

• Brake Fluid Supplying 

• Brake Line Bleeding (Refer to P. 35A-13.) 



88 Nm 

6 5 ft.lbs. 



15 Nm 
11 ft.lbs. 





A14X0283 



Removal steps 

1 . Brake hose connection 

2. Gasket 

►A-4 3. Front brake assembly 
4. Brake disc 

INSTALLATION SERVICE POINT 

►A^ FRONT BRAKE ASSEMBLY INSTALLATION 

Install the front brake assembly and measure the disc brake 
drag torque. (Refer to P.35A-14.) 



INSPECTION 35100610030 

Check the brake disc for damage. >*- 
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35A-32 



BASIC BRAKE SYSTEM - Front Disc Brake 



DISASSEMBLY AND REASSEMBLY 
<SINGLE PISTON TYPE DISC BRAKE> 



74 Nm 

54 ft.lbs. 2 



17 



8Nm 
6 ft.lbs. 



74 Nm 
54 ft.lbs 




14N0282 




14A0S38 



1716 16 17 




14 M*> n 

_y*~ 



Grease 



Grease 




14A0540 



5 7 



Brake caliper kit 



Pad repair kit 



Seal and boots repair kit 



00000070 



Caliper assembly disassembly 
steps 

►A-^ 1. Guide pin 
►A-^ 2. Lock pin 
►A^ 3. Bushing 

4. Caliper support (pad, clip, shim) 

5. Boot 

6. Boot ring 

7. Piston boot 

8. Piston 

9. Piston seal 
10. Caliper body 



Pad assembly disassembly steps 

►A^ 1 . Guide pin 
►A^ 2. Lock pin 
►A^ 3. Bushing 

4. Caliper support (pad, clip, shim) 

1 1 . Pad and wear indicator assembly 

12. Pad assembly 

13. Outer shim (stainless) 

14. Outer shim (coated with rubber) 

15. Inner shim (stainless) 

16. Inner shim (coated with rubber) 

17. Clip 
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BASIC BRAKE SYSTEM - Front Disc Brake 



35A-33 



LUBRICATION POINTS 





Caution 

The piston seal inside the seal and 
boot kit is coated with special 
grease. Do not wipe this grease off. 



Brake fluid: D0T3 or D0T4 



14A0541 



Grease: Repair kit grease 



Inner shim Pad assembly 0utershjm 

Aw' 




14F0097 



Grease: Brake grease SAE J310,NLGINo.1 




00000071 



14X0303 



Grease: Repair kit grease 
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35A-34 BASIC BRAKE SYSTEM - Front Disc Brake 

■■■^ a— ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

DISASSEMBLY SERVICE POINTS 

When disassembling the disc brakes, disassemble both sides 
(left and right) as a set. 




14N0139 




Lock pin 
Guide pin 




A14A054I 



Lock pin 



Front 




Guide pin 



A1OL0294 



<«A^ PISTON BOOT/PISTON REMOVAL 

Protect caliper body with cloth. Blow compressed air through 
brake hose to remove piston boot and piston. 

Caution 

Blow compressed air gently. 



^B^ PISTON SEAL REMOVAL 

(1) Remove piston seal with finger tip. 
Caution 

Do not use a flat-tipped screwdriver or other tool to 
prevent damage to inner cylinder. 

(2) Clean piston surface and, inner cylinder with 
trichloro-ethylene, alcohol, or specified brake fluid. 

Specified brake fluid: DOT3orDOT4 



REASSEMBLY SERVICE POINTS 

BOOT/BUSHING/LOCK PIN/GUIDE PIN 

INSTALLATION 

(1) Grease parts as illustrated with specified grease. 
Specified grease: Repair kit grease (orange) 



(2) Install the guide pin and lock pin as illustrated that eath 
head mark of the aiJide Pin and the lock pin matches 
the indication mark ("G" or "L") located on the caliper 
body. 
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BASIC BRAKE SYSTEM - Front Disc Brake 35A-35 

INSPECTION 35i<*6aoo«» 

• Check cylinder for wear, damage or rust. 

• Check piston surface for wear, damage or rust. 

• Check caliper body or sleeve for wear. 

• Check pad for damage or adhesion of grease, check 
backing metal for damage. 




PAD WEAR CHECK 

Measure thickness at the thinnest and worn area of the pad. 
Replace pad assembly when pad thickness is less than the 
limit value. 

Standard value: 10 mm (.39 in.) 
Limit value: 2.0 mm (.08 in.) 



14W009S 



Caution 

1. When the limit is exceeded, the brake pads on both 
the left and right wheels must be replaced as a set. 

2. If there is a significant difference in the thicknesses 
of the pads on the left and right sides, check the 
sliding condition of the piston, lock pin and guide 
pin. 
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BASIC BRAKE SYSTEM - Front Disc Brake' 



DISASSEMBLY AND REASSEMBLY 

<DUAL PISTON TYPE DISC BRAKE> 



35100530055 



74 Nm 2 
54 ft.lbs. 



8Nm 

6 ft.lbs 



74 Nm 
54 ft.lbs 




14N0286 

00003546 



5 9 8 7 ' 





9 7 * 5 

|^| - Grease 



ML0208 



Brake caliper kit 



Pad repair kit 



Seal and boots 
repair kit 



Caliper assembly disassembly 
steps 

►A-^ 1 . Guide pin 
►A-^ 2. Lock pin 
►A-^ 3. Bushing 

4. Caliper support (pad, clip, shim) 
►A^ 5. Boot 

6. Boot ring 
•^A^- 7. Piston boot 

<4Ap> 8. Piston 

■4P^ 9 - Piston seal 

10. Caliper body 



Pad assembly disassembly steps 
^-A-4| 1. Guide pin 
►A^l 2. Lock pin 
►A-^ 3. Bushing 

4. Caliper support (pad, clip shim) 

1 1 . Pad assembly (with wear indicator) 

12. Pad assembly 

13. Outer shim 

14. Inner shim 

15. Clip 
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BASIC BRAKE SYSTEM - Front Disc Brake 



35A-37 



LUBRICATION POINTS 




14A0541 




14X0302 



Cautiqn 

The piston seal inside the seal and 
boot kit is coated with special 
grease, so do not wipe this grease 
off. 



. . Pad assembly ' 
Inner shim A Ouj ershim 



14F0097 



Grease: Brake grease SAE J310, NLGt No, 1 



Brake fluid: D0T3 or D0T4 
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BASIC BRAKE SYSTEM - Front Disc Brake 




Piston seal 



14A05S3 



14A05S2 

00000449 




14A05S1 



Lock pin 
Guide pin 




AMA0541 



Lock pin 




AUL0294 



DISASSEMBLY SERVICE POlNW ' f z m *<~ 

When disassembling the disc brakes, disassemble both sides 
(left and right) as a set. 

<4A^> PISTON BOOT/PISTON REMOVAL 

Pump in compressed air through the brake hose installation 
hole and remove the pistons and piston boot. 

Caution 

When removing the pistons, be sure to use the handle 
of a plastic hammer and adjust the height of the two 
pistons while pumping in air slowly in so that the pistons 
protrude evenly. # ' 

Do not remove one piston completely before trying to 
remove the other piston because it will become 
impossible to remove the second piston., . , 



^B^ PISTON SEAL REMOVAL 

(1) Remove piston seal with fingertip. 
Caution 

Do not use a screwdriver or other tool to prevent 
damage to inner cylinder. ' " " i 

(2) Clean piston surface and inner' cylinder with 
trichloro-ethylene, alcohol or specified brake fluid. 

Specified brake fluid: D0T3 or D0T4 



REASSEMBLY SERVICE POINTS 

►A^ BOOT/BUSHING/LOCK PIN/GUIDE PIN 
INSTALLATION 

(1) Grease parts as illustrated with specified grease. 

Specified grease: Repair kit grease (orange) 



(2) Install the guide pin and lock pin as illustrate^ so that 
each head mark of Jbe guide pin and th^lpcj; 0^i^0cne8 
the indication mark ("G" or "L") located" on Hie caliper 

body. , , 7 ,- ',, „. ,", 
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BASIC BRAKE SYSTEM - Front Disc Brake 



35A-39 



INSPECTION 35100630067 

• Check cylinder for wear, damage or rust. 

• Check piston surface for wear, damage or rust: 

• Check caliper body or sleeve for wear. 

• Check pad for damage or adhesion of grease, check 
backing metal for damage. 




PAD WEAR CHECK 

Measure thickness at the thinnest and worn area of the pad. 
Replace pad assembly when pad thickness is less than the 
limit value. 

Standard value: 10 mm (.39 in.) 
Limit value: 2.0 mm (.08 in.) 



14WO095 



Caution 

1. When the limit is exceeded, the brake pads on both 

the left and right wheels must be replaced as a set. 

2. If there is a significant difference in the thicknesses 
of the pads on the left and right sides, check the 
sliding condition of the piston, lock pin and guide 
pin. 
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BASIC BRAKE SYSTEM - Rear Drum Brake Shoe 



REAR DRUM BRAKE SHOE 
REMOVAL AND INSTALLATION 



35100750060 



Pre-removal Operation 

• Loosening Parking Brake Cable Adj 

• Brake Fluid Draining 



Post-installation Operation 

• Brake Fluid Filling and Air Bleeding leeding 
(Refer to P.35A-13.) 

• Parking Brake Lever l^ifelwg fl#U«jrt!ejfer Stroke Adjustment 
(Refer to GROUP 3€(Fteen-t»e®|BteiaeiS6:e,)On-vehicle Service.) 



15 Nm 
11 ft.lbs. 



81 Nm 
60 ft.lbs. 






14C0072 



Specified grease: Brake grease SAE J310, NLGINo. 1 



Removal steps 

1. Brake drum 

2. Lever return spring 

3. Shoe-to-lever spring 

4. Adjuster lever 

5. Auto adjuster assembly 

6. Retainer spring 

7. Shoe hold-down cup 

8. Shoe hold-down spring 

9. Shoe hold-down cup 

10. Shoe-to-shoe spring 

11. Shoe and lining assembly 



12. Shoe and lever assembly 
^►►B-^ 13. Retainer 

►A-*^ 14. Wave washer 

15. Parking lever 

16. Shoe and lining assembly 

17. Shoe hold-down pin 

18. Connection for the brake pipe 

19. Snap ring 

20. Rear hub assembly 

21. Backing plate 
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BASIC BRAKE SYSTEM - Rear Drum Brake Shoe 



35A-41 



Pin shoe assembly 




Retainer 



B14L0297 



Washer 



Shoe assembly 



Parking lever 



Pin 



Bmloj»s 



Pin of shoe assembly 






Retainer 


BMIOU* 



REMOVAL SERVICE POINT 

<^A^ RETAINER REMOVAL 

Use an flat-tipped screwdriver or the like to open up the 
retainer joint, and remove the retainer. 



INSTALLATION SERVICE POINTS 
►A^ WAVE WASHER INSTALLATION 

Install the washer in the direction shown in the illustration. 



►B^ RETAINER INSTALLATION 

Use pliers or the like to install the retainer on the pin securely. 
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35A-42 BASIC BRAKE SYSTEM - Rear Drum Brake Wheel Cylinder 



REAR DRUM BRAKE WHEEL CYLINDER 

REMOVAL AND INSTALLATION 



35100930068 



Pre-removal Operation 

• Brake Fluid Draining 



Post-installation Operation 

• Brake Fluid Filling 

• Brake Line Bleeding (Hejer to P.35A-13.) 




AMX0123 



Removal steps 

1. Brake drum 

2. Shoe-to-lever spring 

3. Shoe-to-shoe spring 

4. Auto adjuster assembly 

5. Brake pipe connection 

6. Wheel cylinder 

7. Bleeder screw 
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BASIC BRAKE SYSTEM — Rear Drum Brake Wheel 



er 



35A-43 



DISASSEMBLY AND REASSEMBLY 



35100770059 




14X0348 



Grease: Repair kit grease (orange') 




14X0344 




14XC349 



Brake fluid: DOT3orDOT4 




Grease 



14X0345 



Wheel cylinder repair kit 



00000186 



Disassembly steps 

1. Boots 

2. Piston assembly 
►A<4| 3. Pistons 

pVA-4 4. Piston cups 

5. Wheel cylinder body 
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35A-44 BASIC BRAKE SYSTEM - Rear Drum Brake Wheel Cylinder 



MB990620 




Piston 



Have the piston cup 
lip facing upwards. 

B14U0093 



REASSEMBLY SERVICE POINT » 3 ; 

l>A<4 PISTON CUP/PISTON REASSEMBLY 

(1) Use alcohol or specified brake fluid to clean the wheel 
cylinder and the piston. 

(2) Apply the specified brake fluid to the piston cups and 
the special tool. 

Specified brake fluid: DOT3 or DOT4 

(3) Set the piston cup 'on the special tool with the lip of the 
cup facing 'up. Fit the cup onto The special tool, and then 
slide it down the outside of the tod] into the piston groove. 

Caution ' * 

In order to keep the piston cup from becoming twisted 
or slanted, slide the piston cup down the tool slowly 
and carefully, without stopping. 



INSPECTION 35109780945 

Check the piston and wheel cylinder walls for rust or damage. 
If there is any abnormality, replace the entire wheel' cylinder 

assembly. 



if * 
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BASIC BRAKE SYSTEM - Rear Disc Brake 



35A-45 



REAR DISC BRAKE 
REMOVAL AND INSTALLATION 



35100700058 



Pre-removal Operation 

• Loosening Parking Brake Cable Adjusting Nut.. 

• Brake Fluid Draining 



Post-installation 'Operation 

• Brake Fluid Filling and Air Bleeding 
(Refer to P.35A-13.) 

• Parking Brake Lever Stroke Adjustment 
(Refer to GROUP 36 - On-vehicle Service.) 




A14X0235 



Removal steps 

1. Brake hose connection 
2. Rear brake assembly 
3. Brake disc 



INSTALLATION SERVICE POINT 

REAR BRAKE ASSEMBLY INSTALLATION 

install the rear brake assembty and measure the disc brake 
drag torque. (Refer to P.35A-21.) 



INSPECTION 

• Check the brake disc for damage. 

• Check the brake disc for thickness. 

• Check the brake disc for run-out. 



351.00710037 
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^<i_r *4 KOM4 


12 14 

w i 

-| ^ 14X0286 


9 3 5 

Grease ''-zr 
5 

14A0540 


Brake caliper kit 


Pad repajr kit 


Seal and boots repair kit 



C&per assembly disassembly 
steps 

^-A-< 1. Guide pin 
►A«^ 2. Lock pin 
►A-^ 3. Bushing 

4. Caliper support (pad, clip, shim) 
►A^ 5. Boot 

6. Boot ring 
^A^ 7. Piston boot 

•^A^ 8. Piston 

■41^- 9. Piston seal 



10. Caliper body 

Pad assembly disassembly steps 

►A-^ 1. Guide pin 
►A-^ 2. Lock pin 
►A^ 3. Bushing 

4. Caliper support (pad, clip, shim) 

1 1 . Pad and wear indicator assembly 

12. Pad assembly 

13. Outer shim 

14. Clip 
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basic braKE SYSTEM - Rear Disc Brake 



35A-47 



LUBRICATION POINTS 




14X0084 
00003549 



Caution 

The piston seal inside the seal and 
boot kit is coated with special grease. 
Do not wipe this grease off. 



Brake fluid: DOT3orDOT4 



14X0303 



Grease: Repair kit grease 






















^ 14N0138 



DISASSEMBLY SERVICE POINTS 

When disassembling the disc brakes, disassemble both sides 
(left and right) as a set. 

PISTON BOOT/PISTON REMOVAL 

Protect caliper body with cloth. Blow compressed air through 
brake hose to remove piston boot and piston. 

Caution 

Blow compressed air gently. 



<4B^> PISTON SEAL REMOVAL 

(1) Remove piston seal with finger tip. 
Caution 

Do not use a flat-tipped screwdriver or other tool to 
prevent damage to inner cylinder. 

(2) Clean piston surface and inner cylinder with 
trichloro-ethylene, alcohol or specified brake fluid. 

Specified brake fluid: DOT3 or DOT4 
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35A-48 



BASIC BRAKE SYSTEM —Rear else Brake 



Lock pin 
Guide pin 




AMA0541 



Lock pin 



Front 




REASSEMBLY SERVICE POINTS 

BOOT/BUSHING/LOCK PIN/GUIDE PIN' 
INSTALLATION 

(1) Grease parts as illustrated with specified grease. 

Specified grease: Repair kit grease (orange) 



(2) Install the guide pin and lock pin asjllustrafed ,/sb; that 
each head mark of the guide pin and the lock pin matches 
the indication mark ("G" or "L") located on the caliper 
body. 



INSPECTION 

• Check cylinder'for wear, 



35100730057 



damage or rust." 
Check piston surface for wear, damage or rust 
Check caliper body or sleeve for wear. 
Check pad for damage or adhesion of grease, check 
backing metal for damage., 




PAD WEAR CHECK 

Measure thickness at the thinnest and worn area of the pad. 
Replace, pad assembly when pad thickness is less than the 
limit value. 

Standard value: 10 mm (.39 in.) 

Limit value: 2.0 mm (.08 in.) , 



Caution 

1. When the limit is exceeded, the brake pads on both 

the left and right wheels must be replaced as a set. 

2. If there is a significant difference In the thicknesses 
of the pads on the left and right sides, check the 
sliding condition of the piston, lock pin and guide 
pin. 



TSB Revision 



BASIC BRAKE SYSTEM - Proportioning Valve 



35A-4S 



PROPORTIONING VALVE 
REMOVAL AND INSTALLATION' 



Pre-removal Operation 

• Brake Fluid Draining 

• Link Assembly Mounting Bolts Removal 
<2.0L Engine (Turbo) and 2&L Engine> 
(Refer to GROUP 17-Auto-Cruise Control.) 

• Intake Manifold Removal 

<2.0L Engine (Non-turbo)> 

(Refer to GROUP 15- Intake Manifold.) 



35100570062 



Post-installation Operation 1 

• Brake Fluid Supplying 

• Brake ' Li ne^leedjnq'f Ref er tp P.35A-1 3.) 

• Link Assembly Mounting Bolts Installation 

<2.0L Engine (Turbo), and 2.4L Enginejine> , 
(Refer' to GROUP 17-Auto-Cruise ControF:) 

• Intake Manifold Installation 

<2.0L Engine (Noff-turbo)> 

(Refer: to GROUP 15-lntake Manifold.) , 




Removal steps 

►A-^ 1. Brake pipe connection 
2. Proportioning valve 
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BASIC BRAKE SYSTEM - Proportioning Valve 




INSTALLATION SERVICE POINT ; V " 4C - 

►A^ BRAKE PIPE CONNECTION 

Connect the pipes to the proportioning valve as shown in 
the illustration. s . >«, ?.-*„>•-> 

1. Proportioning valve - Rear brake (te,H-:)-"' / ' ' * 

2. ^ Proportioning via^?-.B^;B'i^^tjR.^:i; . 

3. Proportioning valve - J^qnl ohraJ<e 

4. Proportioning valve - Fronf ferake flbHL) a< * 

5. Proportioning valve - Master c^jfer (Secnntery) : 

6. Proportioning valve - Ma"stef cylinder (primary)' ' 



, ; P _ 



i 



-is 
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Refer to GROUP 35A for the following items. 

BRAKE PEDAL 

FRONT DISC BRAKE 

LUBRICANTS 

REAR DISC BRAKE 

REAR DRUM BRAKE SHOE 

REAR DRUM BRAKE WHEEL CYLINDER 

ON-VEHICLE SERVICE 

Brake Booster Operating Test 

Brake Drum inside Diameter Check 

<Vehicles with Rear Drum Brakes> 

Brake Fluid Level Sensor Check 

Brake Lining and Brake Drum Contact Check 

Brake Lining Thickness Check 



Brake Pedal Check and Adjustment 

Check Valve Operation Check 

Front Brake Disc Run-out Check 

Front Brake Disc Run-out Correction 

Front Brake Disc Thickness Check 

Front Disc Brake Pad Check and Replacement 

Front Disc Brake Rotor Check 

Proportioning Valve Function Test 

Rear Brake Disc Run-out Check 

Rear Brake Disc Run-out Cbrrection 

Rear Brake Disc Thickness Check 

Rear Disc Brake Pad Check and Replacement 

Stop Light Switch Check 
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ABS <FWD>- General Information 



GENERAL INFORMATION 



,■■*>■{. 



■■■Htflt:. .':.'».«:■." 

35200010079 



The ABS consists of wheel speed sensors, stop 
light switch, hydraulic unit and the ABS-ECU. If 
a problem occurs in the system, the malfunctioning 
system can be identified by means of the diagnostic 
function. 



The diagnostic trouble code will not be erased even 
if the ignition switch is turned to OFF. 
In addition, reading of diagnostic trouble codes, 
service data arid actuator testing are possible using 
the scan tool. 



Items 


Specifications; , 


Wheel speed sensor 


Magnet coil type 


Front ABS rotor teeth 


4 3 


Rear ABS rotor teeth 


43 



CONSTRACTION DIAGRAM 




•J Hi 



1. ABS-ECU 

2. Hydraulic unit 

3. ABS valve relay 

4. ABS motor relay 

5. Wheel speed sensor 



6. ABS rotor 

7. Data link connector 
6. Stop light switch 

9. ABS warning ' light ' 
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ABS <FWD> - Service Specifications/Special Tools 



' 358-3 



SERVICE SPECIFICATIONS 



Items 


Standard value * *"' 




Hydraulic unit solenoid valve internal resistance Q 


1.0-1.3 




Wheel speed sensor internal resistance kQ 


1.0-1.2 




Clearance between the wheel speed sensor 
mounting surface and the ABS rotor mm (in.) 


28.2-28.5 (1.11-1.12) 


Wheel speed sensor insulation resistance kQ 


i 00 or more 



SPECIAL TOOLS ' '^M-w 



Tool 


Tool number and name 


Supersession 


Application 


^^^^ ^^^^39^502 


MB991502 

Scan tool (MUT-II) 


MB991502 


• Reading /diagnostic trouble 

codes : r,^;,;,,..:;".:'. 

• Erasing diagnostic trouble 
codes 

• ABS system inspection 


B99132S 


ROM pack 






MB991529 

Diagnostic trouble code 
check harness 


Tool not necessary if 

scan tool (MUT-II) is 
available. 


ABS inspection with 
ABS warning light 


^^^^^ B991356 


MB991356 

ABS check harness 




ABS-ECU terminal voltage mea- 
surement ". 
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ABS <FWD> - Troubleshooting 



TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW 



3520111 



Gather information from customer |— 


— Verify complaint 








, Reoccurs , 


, Does not reoccur 



Check diagnostic trouble code 
(Refer to P.35B-5.) 



No diagnostic 
trouble code or 
can'tcommunicate 
with scan tool 



Check diagnostic trouble code 
(Refer to P.35B-5.) 



Diagnostic trouble code 
displayed 



Diagnostic trouble 
code displayed 



Recheck diagnostic trouble code(s) 
then erase (Refer to P.35B-5.) 



Is the basic brake system functioning 
normally? 



| No 



Refer to GROUP 3SA 
Troubleshooting. 



No diagnostic 
trouble code 



Yes 



Recheck trouble symptom. 



Check diagnostic trouble codes 
(Refer to P.35B-5.) 



No diagnostic 
trouble code 



Diagnostic trouble code 
displayed 



Inspection chart for trouble symptoms 
(Refer to P.35B-16.) 



Inspection chart for diagnostic trouble 
codes (Refer to P.35B-7.) 



INTERMITTENT MALFUNCTIONS 
(Refer to GROUP OO-Hpw to cope with 
Intermittent Malfunctions.) 



NOTES WITH REGARD TO DIAGNOSIS 

The condition listed in the following table are considered normal. 



Condition 


Explanation of condition . "" .. : „ 


System check sound 


When starting the engine, a thudding sound can sometimes be heard coming from inside 
the engine compartment, but this is because the system operatioh check is being 
performed. This is considered normal. 


ABS operation sound 


1. Sound of the motor inside the ABS hydraulic unit, operating (whine),. 

2. Sound is generated along with vibration of the brake' pedal, (scraping) 

3. When ABS operates, sound is generated from the vehicle chassis due to fepeafed 
brake application and release. , t " ' 
(Thump: suspension; squeak: tires) 


ABS operation 

(Long braking distance) 


For road surfaces such as snow-covered roads and gravel roads, the braking distance for 
vehicles with ABS can sometimes be longer than that for other vehicles. Accordingly, 
advise the customer to drive safely on such roads by lowering the vehicle speed and not 
being overconfident. 



Diagnosis detection condition depends on the diagnostic trouble code. 

Make sure that checking requirements listed in the "Comment" are satisfied when checking the trouble 
symptom again after the diagnostic trouble code has been erased. 
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336*6 




14X0291 





ABSwaming light 



A14X029B 



DIAGNOSTIC FUNCTION 

DIAGNOSTIC TROUBLE CODES CHECKf * ' sd * m * 

With the Sean Tool : «> w> : " fc; ' ;:£ wi] i3snn ^ 

Connect the scan tool to the (miMi'&S^cM V^^^ 

diagnostic trouble codes. ... , V: .,- t^wt rj. v:c : -n rs-jflW 

Caution ^iV.V ■. ^ ;: '- ? * ° r 

Turn the ignition switch off before disconnecting or 
conecting the scan tool. , it , , , r>*r 

NOTE ' ' 1 u 1 5> 

Diagnostic trouble code NbT f© can b#oW0t wtfen fhfABS? 
system fails because of a battery surge. 

With the ABS Warning Light 

(1) Use the special tool (diagnostic trouble code check 
harness) to ground the terminal (1) of the data link 
connector. ' ' 

3;: i\ B.'ti-'ms' J 



»<tp ! 



(2) Take a 'reading of the diagnostic trouble code from the 
flashing of the ABS warning light. 

. y ■ ! ric ;r<;i 



Diagnostic trouble code No. 24 is output 

1.5 sec. "W — fl.5 sec 



Illuminated - 
Switched of 



pi 0.5 sec. 



Pause Tens digit Digit First digit 
time: division: 
3 sec, 2 sec. 



No diagnostic trouble code is output 

r-r 0.5 SBC. 



Illuminated 

Switched 
off 



imOinruuir 



03X0114 



NOTE 

Diagnostic trouble code No. 16 can be output when the 
ABS system fails because of a battery surge. 



TSB Revision 



35B-6 



ABS <FWD> - Troubleshooting 



ERASING DIAGNOSTIC TROUBLE CODES 
With the Scan Tool 

Connect the scan tool to the data link connector (16-pin), then erase the diagnostic trouble codes. 
With the ABS Warning Light v 4 

When the ignition switch is turned on while the stop light switch is on, the stop light switch will operate 

10 times in succession according to the timing given below. r * 

Caution 

The memory cannot be erased under the following conditions. 

(1) When the stop light switch is not turned on and off according to the table below. 

(2) When the generator L terminal voltage increased (HI state). 



Ignition switch ON 
OFF 

Generator HI 
L terminal voltage L q W 



-J 



Stop light switch ON 



OFF 1 



Warning light 



Within Within Within Within 

3 seconds 1 second 1 second 1 second 



Within 
1 second 




1st 



2nd 3rd 



4th 



9tfv 10th 



ON 
OFF 



ABS-ECU memory 



1 second 



1 second 



V 



Eliminated 
14X0229 



- tl>. ■ 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES' 35201130** 

Check according to the inspection chart that is appropriate for the diagnostic trouble code. , ,. 



Diagnostic 
trouble 
code No. 


Inspection item 


Diagnostic content 


Detection 
conditions 


Reference 

page 


11 


Right front wheel speed sensor 


Open circuit 


A, B 


P.35B-8 

't '-j 


12 


Left front wheel speed sensor 


13 


Right rear wheel speed sensor 


14 


Left rear wheel speed sensor 


15 


Wheel speed sensor system 


Abnormal output signal 


El 


P.35B-9 


16 


Power supply system 


Abnormal battery posi- 
tive voltage 


A B 


P.35B-10 


21 


Right front wheel speed sensor 


Excessive gap 


B 


P.35B-10 


22 


Left front wheel speed sensor 


jr short circuit 


23 


Right rear wheel speed sensor 


24 


Left rear wheel SDeed sensor 


38 


StoD liaht switch svstem 

LWU 1 1 u III \J ¥ ¥ 1 LU 1 1 UVULUI 1 1 


Open circuit or ON mal- 
function 


A B 


P.35B-11 


41 


Right front solenoid valve system 


No response to sole- 
noid valve drive signal 


A B 

1 


P.35B-12 


42 


Left front solenoid valve system 


43 


Rear solenoid valve system 


51 


Valve relay system 


Valve relay OFF failure 


A, B 


P.35B-13 


53 


Motor relay or motor system 


Motor relay OFF failure 
and motor drive failure 


B 


P.35B-14 


33 


ABS-ECU 


Malfunction in ABS- 
ECU (program maze, 
etc.) 


A, B 





Detection conditions 

A: During system check immediately after starting 
B: When driving 
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INSPECTION PROCEDURE CLASSIFIED BY DIAGNOSTIC TROUBLE 



Code No. 11, 12, 13, 14 Wheel speed sensor open circuit 


Probable cause 


[Comment] 

The ABS-ECU detects breaks in the wheel speed sensor wire. 


• Malfunction of wheel speed sensor T . 

• Malfunction of wiring harness or connector.. . , ; 

• Malfunction of ABS-ECU 



Wheel speed sensor installation check 
(Refer to P.35B-38.) 



NG 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminals 
8-33, 14-15, 30-28 and 11-10 
OK : 1.0-1.2 k£2 



NG 



Check the following connector: 
. B-58 



.OK 



Check trouble symptom. 





OK 


Wheel speed sensor output woltage check 


(Refer to P.35B-24.) 




OK 



NG 



NG 



NG 



Repair 


NG 

■ «►- 




Check the following connectors: 
. A-01 , A-08, E-35, E-33, E-09, B-71 
and B-59 


Repair 




) OK 


NG 




Check trouble symptom. 


Check the harnesses between 
each wheel speed sensor and the 
ABS-ECU. Repair, if necessary; 









Wheel speed sensor check 
(Refer to P.35B-39.) 



NG 



OK 



ABS rotor check 
(Refer to P.35B-40.) 



NG 



OK 



Wheel bearing end play check 
Refer to GROUP 26 - On-vehicle 
Service. 

Refer to GROUP 27 - On-vehicle 
Service. 



Repair 



Replace the ABS-ECU. 



Replace the wheel speed sensor. 



Replace the ABS rotor. 
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Code No. 15 Wheel speed sensor system 


Probable cause ' 


[Comment] 

This diagnostic trouble code is output when there is a malfunction (other than broken 
wire or short circuit) in any of the wheel speed sensor output signals while driving. 
The following can be considered as the cause of the wheel speed sensor output 
malfunction. 

• Distortion of rotor, teeth missing 

• Low frequency noise interference when sensor harness wire is broken 

• Noise interference in sensor signal 

• Sensor output signal is below the standard value or amplitude modulation is over 
the standard value. Using an oscilloscope to measure the wave shape of the 
wheel speed sensor output signal is very effective. 

• Broken sensor harness 

• Poor connection of connector 


• Malfunction of wheel speed sensor 

• Malfunction of wiring harness 

• Malfunction of ABS rotor 

• Malfunction of wheel bearing 

• Malfunction of ABS-ECU 

J** 



Wheel speed sensor installation check 
(Refer to P.35B-38.) 1 



NG 



T OK 



Wheel speed sensor output voltage check 
(Refer to P.35B-24.] 



OK 



Check the following connector: 
• B-58 



OK 



Check trouble symptom. 



NG 



Replace the ABS-ECU.. 



NG 



Repair 



Wheel speed sensor check 
(Refer to P.35B-39.) 



NG 



" | OK 


NG 


ABS rotor check 
(Refer to P.35B-40.). 






OK 


Wheel bearing end play check 
Refer to GROUP 26 - On-yehicle 
Service. 

Refer to GROUP 27 - On-vehicle 
Service. 




1 OK : , . 



Check the harnesses between the 
wheel speed sensors and the 
ABS-ECU. Repair, if necessary. 



Repair 



i Replace the wheel speed sensor. 



■ | Replace the ABS rotor. 



: -!f')0»i:- : "'l 
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Code No. 16 Power supply system 


Probable cause 


[Comment] 

This diagnostic trouble code is output when the ABS-ECU power voltage is outside 
the standard value. Furthermore, if the voltage returns to normal, this diagnostic 
trouble code will not be output. 


• Malfunction of wiring harness or connector, . - 

• Malfunction of battery or generator' 

• Malfunction of ABS-ECU 



Caution .. 
If the battery voltage drops during check, this code will be output as a current problem, and correct 
diagnostic of the problem cannot be made. J ~ ':.%.,'■'] 1,1 

Before carrying out the following check, check the battery condition; and recharge it if necessary. 



Measure at the ABS-ECU connector 
B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Start the engine. 

Voltage between 1 8 - Body ground 

• OK: 10-17 V 



NG 



OK 



Check the following connectors: 

• 549, B-50 and B-59 



NG 



OK 



Check trouble symptoms 



NG 



,OK 



Check the battery or the generator. 



Repair 



tew iu 



Check the harness, wire between the, 
ignitiorr switch and the ABS-ECU. 
Repair, If necessary. 



Check the following connector: 
• B-58 



OK 



Check trouble symptoms 



NG 



Repair 



Replace the ABS-ECU. 



Code No. 21,22,23, 24 Wheel speed sensor excessive gap 
or short circuit 


Probable cause 


[Comment] 

These diagnostic trouble codes are output when the detection speed of the wheel 
speed sensors is below the standard value. 


• Improper installation of wheel speed sensor 

• Malfunction of wheel speed sensor (intermittent open 
circuit or short circuit) 

• Malfunction of ABS rotor (chipped tooth or rotor not 
installed) 

• Noise interference in wheel speed sensor 

• Malfunction of ABS-ECU , , , 



NOTE 

1. Momentary interruptions within approximately 100 ms are not detected. 

2. To inspect the twisted pair wires in the wheel speed sensor, check if there is any damage to the 

cables, and flex the cables to check for any open circuits. 

NG - Repair * ' 5; 



Wheel speed sensor installation check 
(Refer to P.35B-38.) 



OK 



Wheel speed sensor output voltage 

check (Refer to P.35B-24.) 



NG 



Wheel speed sensor check 
(Refer to P.35B-39.) 



OK 



WheeJagaadseaaadaQdy-side— - .harness 
(twisted pair wire) check 
[Is there a problem with noise 
interference?] 



NG 



Repair 



NG 



Replace the wheel speed sensor. 



OK 



ABS rotor check 
(Refer to P.35B-40.) 



OK 



Replace the ABS-ECU. 



NG 



Replace the ABS rotor. 



OK 



Check the harness between the 
wheel speed sensor and 
ABS-ECU. Repair, if necessary. 
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Code No. 38 Stop light switch system 


Probable Cause 


[Comment] 

The ABS-ECU outputs this diagnostic trouble code in the following cases. 

• Stop light switch remains on for more than 15 minutes while the ABS is notfunction- 
ing. 

• The harness wire for the stop light switch may be open-circuited. 

If the stop light operates normally, there is an open circuit in the harness for the 
stop light switch input circuit or there is a malfunction in the ABS-ECU. 


• Malfunction of stop light switch 

• Malfunction of harness or 'connector 
. Malfunction of ABS-ECU ' 1 

ti ; *' J; Vi „« > -> 



Does the stop light illuminate and switch 
off normally? 



No 



Yes 



Stop light switch installation check 
(Refer to GROUP 35A - Brake Pedal.) 



NG 



■ ■ ■ • mj: 



OK 



Stop light switch check (Refer to 
GROUP 35A- On-vehicle Service.) 



OK 



Check the harness between dedicated 
fuse No. 2 and the ABS-ECU. Repair, 
if necessary. 



Repair 



NG 



Replace the stop light switch. 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Stop light switch: ON 

• Voltage between terminal 29 and body 
ground 

OK : Battery positive voltage 








OK 


NG 


Check the following connector: 
• B-58 





Check the following connectors: 

• B-77, B-07, B-06 (with auto-cruise 
control), B-05 (without auto-cruise 
control) and B-59 



NG 



OK 



Check trouble symptom. 



NG 



Check the harness between dedicated 
fuse No. 2 and the ABS-ECU. Repair, 
if necessary. 



Repair 



.OK 



Uheck trouble symptom. 



Replace the ABS-ECU. 
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Code No. 41, 42, 43 Solenoid valve system 


1 mil ■ i 

Probable cause ce * 55 ■ *:ttt& 


[Comment] ! 

The ABS-ECU normally monitors the solenoid valve drive circuit. 
If no current flows in the solenoid even if the ECU turns the solenoid ON or if it 
continues to flow even when turned OFF, the ECU determines the solenoid coil wire 
is broken/short-circuited or the harness is broken/ short-circuited, and then these 
diagnostic trouble codes are output. 


m Mnlfi inptinn nf hv/rlraiilip unit — i'^t'T*- fO* Jf 

• Malfunction of wiring harness or connector ,lf r " ' 

• Malfunction of ABS-ECU - ' ' 



Measure at hydraulic unit connector A-24. 

• Disconnect the connector and mea- 
sure at the hydraulic unit side. 

• Resistance value between terminals 
7-3, 7-5 and 7-6. 

OK : i:0-1.13£2 



NG 



O K 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side 

• Resistance value between terminals 
22-17. 22-19 and 22-1. 

OK : 1.0-1.3Q 



NG 



OK 



Check the following connector: 
• B-58 



OK 



Check trouble symptom. 



Replace the hydraulic unit. 



Check the following connector: 
• A-24 



NG 



Repair 



OK 



Check trouble symptom. 

r 



NG 



Check the harness between the 
hydraulic unit and ABSrECU. Repair, 
if necessary. v ; 



■X.fi f -:if* ^ '■"VAC )8iG # 
1. ■ '. ii ;£ ViiSQ 

>'■: uuVv**?^:: ■'«<* ■•'"'-••io * ! 

,., . . .&■■< 'fnilpQt. ilcV • 



NG 



Repair 



"3-a «t 



NG 



Replace the ABS-ECU. 
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Code No. 51 Valve relay system 


Probable cause 


[Comment] 

When the ignition switch is turned ON, the ABS-ECU switches the valve relay OFF 
and ON for an initial check, compares the voltage of the signal to the valve relay 
and valve power monitor line voltage to. check whether the valve relay operation is 
normal. In addition, normally it monitors whether or not there is power in the valve 
power monitor line since the valve relay is normally ON. If the supply of power 
to the valve power monitor line is interrupted, this diagnostic trouble code will be 
output. 


• Malfunction of ABS valve relay ; . 

Malfunction of wiring harness or connecter ' 

• Malfunction of hydraulic unit "' 

• Malfunction of ABS-ECU 

■;• \v< 

1,1 •> * 



ABS valve relay check (Refer to 
P.35B-30.) 




Replace, the ABS valve relay. 






j OK 


NG 


Measure at hydraulic unit connector A-23. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal 1 2 and body 
ground 

OK : Batterv positive voltage 


Check the harness between the fusible 
(ink No. 8 and the hydraulic unit. Repai ( • 
if necessary. 






J OK 


NG, 


Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminals 
2-27 

OK :60-120Q 


Check the following connector: 
• A-24 






OK 


Check trouble symptom. 




OK 


| NG 






Check the harness / between the 
hydraulic unit and the ABS-ECU. 
Repair, if necessary. 




NG 

wi- 




Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between terminal 22 and 
body ground 

OK : Continuity 


Check the harness between the 
hydraulic unit and the ABS-ECU. 
Repair, if necessary. 






| OK 


NG 

»> Repair 


Check the following connector: 
• B-58 




OK 


Check trouble symptom. 




Replace the ABS-ECU. 
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Code No. 53 Motor relay, motor system 


Probable cause " : * 


[Comment] 

The ABS-ECU outputs this diagnostic trouble code for the motor relay and motor- 
in the following cases. 

• When motor relay is ON and no signal is input to the motor monitor line (when 
motor is not operating, etc.) 

• WhenmotorrelayisOFFandsignalisinputtothernotorrnonitorlineforapproximate- 

ly 5 seconds or more (when motor continues operating, etc.) 

• When the motor relay does not function 


• Malfunction of ABS motor relay 

• Malfunction of wiring harness or connector 

• Malfunction of hydraulic unrt " ' 

• Malfunction of ABS-ECU " ' - " v r 

ii|! V *'J V 



ABS motor relay check (Refer to 
P.35B-30.) 



OK 



Measure at hydraulic unit connector A-23. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal 1 1 and body 
ground 

OK : Battery positive voltage 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminals 
2 - 26. 

OK : 30-60 £1 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminal 5 
and body ground 

OK : 0.1-0.3 n 



OK 



Motor operation check 
(Refer to P.35B-29.) 



OK 



NG 



NG 



NG 



NG 



NG 



Check the following connector: 
- B-58 



NG 



OK 



Check trouble symptom. 



NG 



Replace the ABS motor relay. 



Inspect the harness between fusible 
link No. 8 and the hydraulic unit. 



Check the following connector: 
• A-24 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
hydraulic unit and ABS-ECU. Repair, 
if necessary: 



Check the harness between the 
hydraulic unit and ABS-ECU. Repair, 
if necessary. 

Check the motor ground and repair if 
necessary. 



Replace e hydraulic unit. 



Repair 



Replace the ABS-ECU. 
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ABS warning 
light 



^BS Illuminated 

warning 

lj 9 ht Not 

illuminated Approx. 1 
second 
START |« » | 

Ignition ON I 

switch acc, J 
LOCK 



14X0370 

Approx. 1 
second 



14X0159 
00000075 



ABS WARNING LIGHT CHECK' 35201200024 

Check that the ABS warning light illuminates 1 as- follows. ' 

1. When the ignition switch is turned to "ON", the ABS 
warning light illuminates. 

2. When the ignition switch is turned to "START", to Start 

the engine, the ABS warning light switches off after approx. 
1 second. 

3. If the illumination is other' than the above, check the 

diagnostic trouble codes. ' " : 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 35201140074 

Get an understanding of the trouble symptoms and check according to the inspection procedure chart. 



Trouble symptom 


Inspection 
procedure No. . 


Reference 
page 


Communication with scar 
tool is not possible. 


Communication with all systems is not 


possible. 1 : ' R35B-17 


Communication with ABS only is not possible. 


2 


P.35B-17_ 


When the ignition key is turned to "ON" (engine stopped), the ABS warning light 
does not illuminate. 


3 


P.35B-18 


After the engine starts, the ABS warning light remains illuminated. 


4 


P.35B-18 


When the ignition key is turned to "START", the ABS warning light does 
not illuminate. 


5 


noro 4 ex 

r. 358-19 


After the ignition key is turned to "ON", the ABS warning light blinks once, and 
when turned to "START", it illuminates. When returned to "ON", the light flashes 
once, and then switches off. 


6 


P.35B-19 


Faulty ABS operation 


Unequal braking power on both sides 


7 


P.35B-20 

i.fav < 


Insufficient braking power 


ABS operates under normal braking conditions * 


ABS operates before vehicle stops under normal 
braking conditions 


Large brake pedal vibration (Caution 2.) 







Caution 

1. if steering movements are made when driving at high speed, or when driving on road surfaces 
with low frictional resistance, or when passing over bumps, the ABS may operate even though 
sudden braking is not being applied. Because of this, when getting information from the customer, 
check if the problem occurred while driving under such conditions as these. 

2. During ABS operation, changes in the feeling of the brake pedal (vibration may occur or pedal 
may not be able to be depressed). Such changes are due to intermittent changes in hydraulic 
pressure inside the brake line to prevent the wheels from locking, and is considered normal. 
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INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. 
(Communication with all systems is not possible.) 


Probable cause 

f 's 


[Comment] • . 

The reason is probably a defect in the power supply system (including ground) for 
the diagnostic line. 


* >■ Majfunctton of connector '« v« t- 
Malfunction of harness * > « trfr: n- m !9A 




Refer to GROUP 13A -Troubleshooting. 




INSPECTION PROCEDURE 2 


Communication with scan tool is not possible. 
(Communication with ABS only is not possible.) 


Probable cause 


[Comment] 

When communication with the s&an tool is not possible, the cause is probably an 
open circuit in the ABS-ECU power circuit or an open circuit in the diagnostic output 
circuit. 


• Blown fuse „,p «,>'* .» 

• Malfunction of wiring-harness or "connector *' * 

• Malfunction of ABS-ECU ' v> .,. 



Measure at data link connector B-38 
and ABS-ECU connector B-58. 
• Disconnect the connector and mea- 
sure at the harness side. 
Continuity between the following 
terminals. 
OK: Continuity 
ABS-ECU side to Data link 
connector side 

23- 7 

24- 1 



f 



NG 



OK 



Measure at ABS-ECU connector B-58, 

• Disconnect the connector and mea- 
sure at the harness side. 

• Ignition switch ON 

• Voltage between terminal 18 and 
body ground. 

OK: Battery positive voltage 



Mfii 



OK 



Check the following connectors: 
• B-08 and B-5* 


NG 








r OK 






Check trouble symptoms 






J 


, NG 






Check t h esssntetween the 
ABS-ECU and data link connector. 
Repair, if necessary. 








to 




I Check the following connectors: 

* 6-4$, fSP anrf e-59> 






■ 1 


OK 






Check trouble symptoms 








NG 






Check the harness between fuse No. 
13 jnside the junction block and 
ABS-ECU. Repair, if necessary. 







Repair 



Repair 



v.. - ■: 



Measure at ABS-ECU connector B-58: 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between terminalsSO, 34 

and body ground. 
OK: Continuity 



NG 



Repair 



,' cut "i 



-' i SifS 



■ ii'.i ' '•- ;fltv. : 



Check the following connector: 
• B-58 




■ Repair 




OK 






Check trouble symptoms 


r—- ■ Replace the ABS-ECU. 
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INSPECTION PROCEDURE 3 



When ignition key is turned to "ON" (engine stopped), 
ABS warning light does not illuminate 


Probable cause 

■■it. , ,>'■•;"■■ ■■:,.'">■'•:■ •M'tii : I'NiiBC-*-. . 


[Comment] 

When power is supplied to the ABS-ECU, the valve relay changes from ON to OFF 
— > ON by the initial check, and thus even if there is a problem with the circuit between 
ABS warning light and ABS-ECU, the light will illuminate once when the valve relay 
is OFF. 

Accordingly, the cause of the light not illuminating is probably an open circuit in the 
light power circuit, a blown light bulb, or an open circuit in both the circuit between 
the ABS warning light and the ABS-ECU and the circuit between the ABS warning 
light and the ABS valve relay. 

When other warning lights also do not illuminate, the cause is probably a blown fuse. 


• Blown fuse VaeJfltfSWJWI 

• Burnt out ABS warning light bulb 

• Mauunciion or wiring nanmss or connector 



Measure at combination meter connector 
C-06. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Ignition Switch ON 

• Voltage between terminal 10 and body 
ground 

OK : Battery positive voltage 



NG 



Check the following connectors: 
• B-49, B-66 and C-06 



NG 



OK 



Check trouble symploms ■ * 


Check the harness wire between 
each J/B and combination meter. 
Repair, if necessary. 





OK 



Mfeasure- af coTrtoinatforr meter rormector 
C-06. 

• Disconnect the connector and mea- 
sure at the combination meter side. 

• Continuity between terminals 10-8 
OK : Continuity 



NG 



Burnt-out 



Check for burnt-out bulb. 



T 



Not burnt-out 



Replace the ABS warning light 



|| Replace the combination meterT 



OK 



Check the harnesses between the ABS 
valve relay and the combination meter, 
and between the ABS-ECU and 
combination meter (common section). 
Repair, if necessary. 



INSPECTION PROCEDURE 4 



... , {!,...; :• . :c .v..ifc 

.1 . >toivtioV 4 i 



Even after the engine is started, the ABS Warning lighl 
remains illuminated. 


Probable cause . J 


[Comment] 

There is probably a short in the ABS warning light illumination circuit. 


• Malfunction of combination meter 

• Malfunction of ABS valve relay 

• Malfunction of ABS-ECU 

■ Malfunction of wiring • ■ . ' = % 



NOTE _ t 

This trouble symptom is limited to cases where communication with the scan tool is' possible (ABS-ECU power 

supply is normal) and the diagnostic trouble code is a normal diagnostic trouble code. ; u '"f' '' 

YES 



Disconnect the ABS-ECU connector B-58. 
Does the ABS warning light remain illuminated? 

|"no 



Short circuit inside the combination meter or in the harness 
between the combination meter and the ABS-ECU. 



Replace the ABS-ECU. 
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INSPECTION PROCEDURE 5 



When ignition key is turned to"START", ABS warning light 
does not illuminate. 


Probable cause 5 . k* 

> •(••I r _ 


[Comment] 

The ABS-ECU uses the power to the IG2 which is cut when the ignition switch is' 
turned to "START". The ABS warning light uses IG1 power which is not cut even 
when the ignition switch is turned to "START". 

Accordingly, because the power to the ABS-ECU is stopped in "START" position, 
if the warning light does not illuminate at this time, the cause is a problem in the 
light illumination circuit in the valve relay. 


• Malfunction o f wiring harness or connector . 

• MamjrK^^of hydriWic 1W ',: ,! " 



Measure at hydraulic unit connector A-24. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Vgltaae between terminal 8 and bodv 
ground 

OK : Battery positive voltage 

Tok 



NG 



Replace the hydraulic unit. 



Check the following connectors: 
• A-24, C-21 and B-59 



OK 



Check trouble symptom. 



I NG 



Check the harness between the 
combination meter and the hydraulic 
unit Repair, if necessary. 



NG 



Repair 



INSPECTION PROCEDURE 6 



The ABS warning light flashes once after the ignition key 
is turned to "ON". The light illuminates when the ignition 
key is turned to "START", and when the key is returned to 
"ON", it flashes once. 


Probable cause 


[Comment] 

When power flows, the ABS-ECU turns on the warning light for approximately 1 second 
while it performs a valve relay test. If there is a break in the harness between the 
ECU and the warning light illuminates only when the valve relay is off in the valve 
relay test, etc. 


• Malfunction of wiring harness or connector 

• Malfunction of ABS-ECU 








NG 


Measure at Abss-buu connector B-&B. 

• Disconnect the connector and mea- 
sure at the harness side. 

Ignition switch ON 

• Voltage between terminal 25 and body 
ground 

OK : Battery positive voltage 




Check the following connectors: 
• C-21 a n d B-S9 

J OK 

Check trouble symptom. 


Repair 






; NG 





Check the harness between the 

combination meter and the ABS-ECU. 
Repair, if necessary. 



! 

Repair 



| Replace the ABS-ECa 



1 NG 

Check the following connector: 

. B-58 

I OK 

1 , NG 

Check trouble symptom. 
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INSPECTION PROCEDURE 7 



Break operation is abnormal 


Probable cause 


[Comment] 

This varies depending on the driving conditions and the road surface conditions, so 
problem diagnosis is difficult. However, if a normal diagnostic trouble code is displayed, 
carry out the following inspection. 


• Malfunction of wheel speed sensor 

• Malfunction of ABS rotor 

• Malfunction of wheel bearing 

• Malfunction of hydraulic unit 

• Malfunction of ABS-ECU 



Wheel speed sensor installation check 
(Refer to P.35B-38.) 



NG 



A 



NG 



OK 



Hd sen sopputp ut jraltage check 

'.35B-24.) 



J OK 



NG 



| Hydraulic unit check (Refer to P.35B-27.)! 



Repair 



WheeJ speedt sensop checks 
(Refer to GROUP P.35B-39.) 



OK 



ABS rotor check (Refer to P.35B-40.) 



OK 



Wheel bearing end play check 
Refer to GROUP 26 - On-vehicle 
Service. 

Refer to GROUP 27 - On-vehicle 
Service. 



OK 



Check the following connectors: 
• A-01, A-08, E-33 E-35, 
E-09, B-71 and B-59 



OK 



Check trouble symptom. 



NG 



Measureat ABS-ECU connector B-58. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance vaiue between termi- 
nals 8-33, 14-15, 30-28 and 
11-10. 

OK : 1.0-1.2 W2 

The sensor harness and connector 
should be moved while these checks 
are carded out. 



OK 



Check the following connector: 

. B-58 



OK 



Check trouble symptom. 



NG 



NG 



NG 



NG 



NG 



Replace the ABS rotor. 



Repair 



Repair 



Repair 



Repair 



Replace the, ABS-ECU. 
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Needle-nosed wire probe 




7FU1264 



ABS-ECU CHECK asameooTe 
TERMINAL VOLTAGE CHECK CHART 

1. Connect a needle-nosed wire probe (paper dip etc.) to 
a voltmeter probe. 

2. Insert the needle-nosed wire' probe into each of the 

ABS-ECU connector terminals from, the wire side, and 
measure the voltage while referring to the check chart. 

NOTE 

1. Measure voltage with the ABS-ECU connectors 
connected. ' ' 5 

2. You may find it convenient to pull out the ABS-ECU 
to make it easier to reach the connector terminals.: 

3. Checks don't have to be carried out in the order given 
in the chart. 

Caution 

Short-circuiting the positive (+) probe between a 
connector terminal and ground could damage the 
vehicle wiring, the sensor, ABS-ECU, or all three. Use 
care to prevent this! 

3. If voltmeter shows any division from standard value, check 
the corresponding sensor, actuator and' related electrical 
wiring, then repair or replace. 

4. After repair or replacement, recheck with the voltmeter' 

to confirm that the repair has corrected the problem. 



Connector terminal, 
troubleshooting 



arrangement for 



1 1 2 1 3 It 1 5 1 6 IJI 81 9 11011 l|i;ll3IUI15|16limil 



14X0184 

Terminal arrangement shown on the 
special tool connector 



|l»|i;|16|l5|14|13H21l l|iq 9 1 8 I 7 1 6| 5 1 4 1 3 I ;fT| 



135|34|33|3?|31|]0|;9|?8|;r|?6|;slZ4|23|2?|2l|?0)l'i(' 

14X0185 



ABS-ECU Connector Terminal Arrangement 
Caution 

1 . Use the special tool (MB991356) to check the ABS-ECU 
terminal voltage and resistance. 

2. The ABS-ECU connector terminal arrangement for 
troubleshooting is different from the terminal 
arrangement shown on the special tool connector. 
So take the readings from the terminal numbers of 
the special tool when checking. 

Example 



ABS-ECU connector termi- 
nal number for troubleshoot- 
ing 


Terminal number shown on 
the special tool connector 


18 


1' I 
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fES33!fflEES!!EilSi!IES]EEH!S3EI!E!EE! 
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Terminal No. 


Check point 


* - 

Check condition 


, Normal condition 


1 


Rear solenoid valve (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


2 


Relay power supply (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


4 


Generator (Input) 


Ignition switch: ON (while engine is stopped) 


2-5 V 


Ignition switch: ON (while engine is running) 


Battery positive 
voltage 


17 


F.L. solenoid valve (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


18 


Ignition switch (Input) 


Ignition switch: ON 


Battery positive 
voltage 


Ignition switch: START 


0 V 


19 


F.R. solenoid valve (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


22 


Valve relay monitor (Input) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


3attery positive 
voltage 

' - ' ... ' ' '. 


23 


Diagnostic communication 
(Input/Output) 


; 

Scan tool: connected 

t< 


Serial' communica- 
tion with the scan 

NOl 


Scan tool: disconnected 


1V or less 


24 


Diagnostic selection (Input) 


Scan tool: connected 


0 V 


Scan tool: disconnected 


Approx. 1 2 V 


25 


ABS warning light (Output) 


Ignition switch: ON 


Battery positive 
voltage 


29 


Stop light switch (Input) 


Ignition switch: ON (stop light switch ON) 


5 V or more 


Ignition switch: OFF (stop light switch OFF) 


1.5 V or more 
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TERMINAL RESISTANCE AND CONTINUITY CHECK 

1. Turn, the ignition switch to OFF. 

2. Disconnect the ABS-ECU connector. 

3. Measure the resistance and check for continuity between 
- i- the terminals of the ABS-ECU harness-side connector 

while referring to the check chart. 

NOTE 

1. When measuring resistance and checking continuity, 
a 'harness for checking contact pin pressure should 
be used instead of inserting a test probe. 

2. i Checks do not have to be carried out in the order 

given in this chart. 

Caution 

If resistance or continuity checks are performed on 
the wrong terminals, damage to the vehicle wiring, 
sensors, ABS-ECU, and/or ohmmeter may occur. 
Use care to prevent this! 

4. If the ohmmeter shows any deviation from the normal 

condition, check the corresponding sensor, actuator and 
related electrical wiring, and then repair or replace. 

5. After repair or replacement, recheck with the ohmmeter 

to confirm that the repair or replacement has corrected 
the problem. 



[I8|l7|l6|15|14|l3|12|ll|10r? 1 8 [7 | 6] 5 [4 1 3 1 2 1 H 
|35|34|33|32|3l|30|29|28[27]26|25|24[23|22|2T[20|l9r 

14X0310 



Terminal No. 


Check point 


Check condition 


Normal condition 


5-ground 


Motor monitor 


At all times 


Continuity , 


8-33 


F.R.sensor 


Ignition switch: OFF 


1.0-1.2 kQ 


11-10 


R.L. sensor 


Ignition switch: OFF 


1.0-1.2 kQ 


14-15 


F.L. sensor 


Ignition switch: OFF 


1.0-1.2 kQ 


20-ground 


ABS-ECU ground 


At all times 


Continuity 


26-2 


Motor relay 


Ignition switch: OFF 


Approx. 50 Q 


27-2 


Valve relay 


Ignition switch: OFF 


Approx. 100 £2 


30-28 


R.R. sensor 


Ignition switch: OFF 


1 .0-1.2 kQ 


34- ground 


ABS-ECU ground fi 


t all times 


Continuity 
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ON-VEHICLE SERVICE 35200150047 

BLEEDING 

Caution 

Use the specified brake fluid. Avoid using a mixture of 
the specified brake fluid and other fluid. 

Specified brake fluid: DOT3 or DOT4 

MASTER CYLINDER BLEEDING 

Refer to GROUP 35A- On-vehicle Service. 
BRAKE LINE BLEEDING 

Refer to GROUP 35A- On-vehicle Service. 
Caution 

For vehicles with ABS, be sure to filter/strain the brake 
fluid 'being added to the master cylinder reservoir tank. 
" Debris may damage the HU. 



nfJOOnnODOiEfEEOE'iEiEfEBil] 



f Check connector 
ECU 

■A 



Crnnt X 



Front . . 

harness MB991J&0 



A14N0I8G 



ABS OPERATION CHECK 35200130101 
WHEEL SPEED SENSOR OUTPUT VOLTAGE CHECK" 

1 . Lift up the vehicle and release the parking brake. 

2. Disconnect the ECU harness connector and measure 
from the harness side connector. 

Caution ., n ;\ 

Set the special tool and use the check connector to 
check. Do not connect the connector "(Special Tool) j 
marked with "*" except when recording Jhe waveform/ 
. on' a driving test. In such a case, connect the 
connector to the ECU. 

3. Rotate the wheel to be measured at aQQroximately.; v . 

1/2- 1 rotation per second, and check the output voltage ' 
using a circuit tester or an oscilloscope. \ ; 



Wheels 


Front 
left 


Front ., 
right 


Rear left 


Rear 
right 


Terminal No. 


4 


21 


1 ■ 9 ; 


26 .... 


5 


11 


' 8 





Output voltage 

When measuring with a voltmeter: 
70 mV or more 

When measuring with an oscilloscope: 
200 mV p-p or more 
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Connector terminal arrangement 



1 1 1 2 1 3 1 4 I 5 1 6 I 7 1 8M IIOII Uiai3ll4llSII6ll 71181 
IHlZOIZl|gZl23IZ4lZ5lZ<i<Z7lZalZal30l31l32133l34l35r 



14X0184 

Terminal arrangement shown on the 
special tool connector 



,ia|17| 16|15|H| 13|12|l 1|10| 9 1 8 | 7 [ 6| 5 1 4 1 3 Ul jl 



n 



}35|34|33|Jg|3ll30|Z9|?BtZ7lZ6gSIZ^Z3lZZ)Zl|Z0|19r 



14X0185 

0000007! 



Caution « ^ / n p . * 

1 . Use the special tool (MB991 356) to check theABS-ECU 
terminal voltage' and resistance. i ^ so 

2. The ABS-ECU connector terminal arrangement for 
troubleshooting i s different from t h e terminal 
arrangement shown on the special tool connector. 
So take the readings from the terminal numbers of 
the special tool when checking. ' •" 

Example 



ABS-ECU connector termi- 
nal number 


rerminal number shown oil 

the-special tool connector 


18 


1 



If the output voltage is lower than the above values, the 
reason could be as follows: 
• Faulty wheel speed sensor. 




J...1 i ! ! 

When idling (5-6 km/h) - 1 - 
1st gear (manual transaxle) or 
D range (automatic transaxle) i 
---;--;---c--?---c--:---; -'- 




i 10.0ms/DIV I j 
I 1 V/DIV 



14N01M 



Inspecting Wave Forms With An Oscilloscope 

Use the following method to observe the output voltage wave 
form from each wheel sensor with an oscilloscope 
• Start the engine, and rotate the front wheels by engaging 
1st gear (vehicles with manual transaxle) or D range 
(vehicles with automatic transaxle). Turn the rear wheels 
manually so that they rotate at a constant speed. 



NOTE 



and 



1. Check the connection of the sensor harness 
connector before using the oscilloscope. 

2. The wave form measurements can also be taken while 

the vehicle is actually moving. 

3. The output voltage will be low when the wheel speed 

is low, and similarly it will be higher as the wheel speed 
increases. 
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Points In Waveform Measurement 



Symptom 


Probable causes 


Remedy 


Too small or zero waveform 
amplitude 


Faulty wheel speed sensor 


Replace sensor 


Waveform amplitude fluctuates ex- 
cessively (this is no problem if the 
minimum amplitude is 100 mVor 
more) 


Axle hub eccentric or with large runout 


Replace hub 


Noisy or disturbed waveform 


Open circuit in sensor 


Replace sensor 


Open circuit in harness 


Correct harness 


Incorrectly mounted wheel speed sensor 


Mount correctly 


ABS rotor with missing or damaged teeth 


Replace ABS rotor 



NOTE 

The wheel speed sensor cable moves following motion of the front or rear suspension. Therefore, it is likely that 
it has an open circuit only when driving on rough roads and it functions normally on ordinary roads. It is, therefore, 
recommended to observe sensor output voltage waveform also under special conditions, such as rough road driving. 
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HYDRAULIC UNIT (HU) CHECK 35200170111 
Caution 

Turn the ignition switch off before connecting or 
disconnecting the scan tool. 



1 



2. 



4. 



Jack up the vehicle and support the vehicle with rigid 
racks placed at the specified jack-up points or place the 
wheels which are checked on the rollers of the braking 
force tester. 

Caution 

1. The roller of the braking force tester and the tire 
should be dry during testing. 

2. When testing the front brakes, apply the parking 
brake, and when testing the rear brakes, stop the 
front wheels by chocking them. 



Release the parking brake, and feel the drag force (drag 
torque) on each road wheel. ■ — 

When using the braking force tester, take a reading of 
the brake drag force. , 
3. Turn the ignition key to 'the OFF position and setthe ! 
scan tool as shown in the diagram. 
After checking that the shift lever <M/T> or the selector 
lever <A/T> is in neutral, start the engine. 



NOTE 



1. 



2. 



At this time, the ABS system will switch to the scan 
tool mode -and the ABS warning light will illuminate. 

When the ABS has' been interrupted by the -fail-safe ' 
function, the scan tool actuator testing cannot be . 
used. 



5. Use the scan tool to force-drive the actuator. 
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6. 



Turn the wheel by hand and check the'change in braking 
force when the brake pedal is depressed 
When using the braking force tester, depress the brake 
pedal, until the braking force is at the ? foHcy/ing values, 
and check to be sure that the braking" f a r c e~ changes! 
to the brake drag force, inspected in step 2 when the, 
actuator is force-driven. ' 

N (lbs.) 



Frontwheel 


785-981 (178-220) 


Rear wheel 


588-785(132-176) 



7. 



The result should be as shown in the following diagram. 

If the result of inspection is abnormal, correct according 
to the "Diagnostic Table." 



Pedal 
operation 



Solenoid 
valve position 



Checking the 
brake force 



Depressed 
Released 

Increase in pressure 

Reduction in pressure 
(when not working) 

Steady pressure 
Lock 



• Drag force when the 
pedal is free 



' i i i i i i i 

! ; I I : '; ! T 

Scan tool actuator test !! 
(Item Nos. 04, 05) start -C-y— - 



3 seconds 



3 seconds 



6 seconds 



I 



Diagnosis Table 



No. 


Operation 


Judgement- 
Normal 


Judgement- 
Abnormal 


Probable cause 


Remedy 


04 


(1) Depress brake pedal to 

lock wheel. 

(2) Using the scan tool, 
select the wheel to be 
checked and force the 
actuator to operate. 

(3) Turn the selected wheel 
manually to check the 
change of brake force. 


Brake force re- 
leased for 6 se- 
conds after lock- 
ing. 


Wheel does not 
lock when brake 
pedal is de- 
pressed. 


Clogged brake C 
line other than 
HU 


heck and clean 
Drake line 


Clogged hydrau- 
lic circuit in HU 


Replace HU as- 
sembly 


05 


Brake force is not 
released 


Incorrect HU 
brake tube con- 
nection 


Connect correct- 
ly 


HU solenoid 
valve not func- 
tioning correctly 


Replace HU as- 
sembly 



8. After inspection, disconnect the scan tool immediately 
after turning the ignition switch to OFF. 
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14X0273 




14X0274 



SOLENOID VALVE CHECK 

Measure the resistance between terminals. 
Standard value: 1.0-1.3Q . 



35201070083 



MOTOR OPERATION CHECK 352001800M 

Connect the battery 'and check to be sure that the sound! 
of the hydraulic unit motor operating can be heard. 

Caution \ > ; 

The battery power should not be applied for more than, 
1 second. 5 



mm >■ 
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Relay box 





A14X0289 




Screwdriver 



AMSO07S 





ABS MOTOR RELAY AND ABS VALVE RELAY CHECK 

35201090065 

1 . Remove the splash shietd. 
(Refer to GROUP 42 - Fender.) 

2. Remove the relay box mounting bolts. 



3. Insert the tip of a screwdriver into the space between, 
. the hydraulic unit and the relay "box Cover and use it 

to open the tab at one place, and then remove the cover.' 

4. Take out all of the relays from the relay box, and Check 
the continuity between the terminals when power is not 
supplied and when power is supplied. 



ABS Motor Relay 



When no current 
flows 


Between terminals 
85-86 


1 30-60 n 


Between terminals 
30-87 


No continuity 


When current flow: 
between terminals 
85-86 


Between terminals 
30-87 


Continuity 
(approx. 0 £2) 


ABS Valve Relay 


When no current 
flows 


3etween terminals 
85-86 


60-1 20 Q 


Between terminals 
30-87a 


Continuity 
(approx. 0 £2) 


Between terminals 
30-87 


\lo continuity 


When current flows 
between terminals 
85-86 


Between terminals 
30 -87a 


Mo continuity 


Between terminals 
30-87 


Continuity 
(approx. 0 £2) 
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<2.0L Engine (Turbo)> 




<2.0L Engine (Non-turbo)> 

Fusible link 




REMEDY FOR A DISCHARGED BATTERY 

When booster cables are used to start the enqine when the 
battery is completely discharged and tMSftite ""vehicle *B 
immediately driven without waiting for the battery to recharge" 
itself to some extent, the engine may, misfire or stall, maki ng 
driving difficult. * "' ' 1 

This happens because ABS consumes, a great amount 6f 
current for its self-check function. The remedy is to either 
allow the battery to recharge sufficiently, or to remove the 
fusible link for ABS circuit, thus disabling the anti-lock brake 
system. : : 

The ABS warning light will illuminate, when the fusible link 
(for ABS) is removes. '''T'^' 
After the battery has sufficiently charged, install the fusible 
link (for ABS) and restart the engine; then check to fee sure 
the ABS warning light is not, illuminated. r * 

j 

•••* 
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MASTER CYLINDER AND BRAKE BOOSTER 

REMOVAL AND INSTALLATION 

(Refer to GROUP 35A- Master Cylinder and Brake Booster.) 
MASTER CYLINDER 
DISASSEMBLY AND REASSEMBLY 




Disassembly steps 

1. Reservoir bracket 

2. Reservoir hose 

3. Reservoir cap assembly 

4. Diaphragm 

5. Reservoir cap 

6. Filter 

7. Brake fluid level sensor 

8. Float 

9. Reservoir 
10. Pin 



11. Retainer 

12. Connector 

13. Grommet 

-^A^ 14. Piston stopper bolt 

15. Gasket 

16. Piston stopper ring 

17. Primary piston assembly 

18. Secondary piston assembly 

19. Master cylinder body 



Caution 

Do not disassemble the primary and secondary piston assembly. 
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DISASSEMBLY SERVICE POINTS * '* I m 
<4A»> PISTON STOPPER BOLT DISASSEMBLY 

Remove the piston stopper bolt, while depressing the piston. 



4B> PISTON STOPPER RING DISASSEMBLY 

Remove the piston stopper ring, while depressing the piston. 



4f ■'- tf*\:.: 



INSPECTION 3S200460034 

• <' Check the inner surface of master cylinder body for 
corrosion or pitting. 

• Check the primary and secondary pistons for corrosion, 
scoring, damage or wear. 

• Check the diaphragm for cracks and wear. 
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PROPORTIONING VALVE 
REMOVAL AND INSTALLATION 



35200570058 



Pre-removal Operation 

• Brake Fluid Draining 

• Link Assembly Mounting Bolts Removal <2.0L 

Engine (Turbo) and 2.4L Engine> (Refer to GROUP 
17 - Auto-Cruise Control.) 

• Intake Manifold Removal <2.0L Engine (Non-turbo)> 
(Refer to GROUP 15 - Intake Manifold.) 



Post-installation Operation 

• Brake Fluid. SufpiVing 

• Brake Lines Bleeding: (Refer to P.35B-24.) 

• Link Assembly Mounting bolts' Installation <2.0L 

Engine (Turbo) and 2,4L Engine> (Refer to GROUP 
17 - Auto-Cruise Control.) 

• Intake Manifold Installation <2.0L Engine 
(Non-turbo)> (Refer to GROUP 15 - Intake 
Manifold.) 



Flared brake line nuts 




/ 

15 Nm 
11 ft.lbs. 




14X0275 



00000078 



Removal steps 

►A-^ 1 . Brake pipe 

2. Proportioning valve 
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INSTALLATION SERVICE POINT ^ tt £ 5 ! v ! 

►A-^ BRAKE PIPE CONNECTION , » 

Connect the pipes to fhe proportioning valve as shown in 
the illustration. , . e , 

1. Proportioning valve - Rear brake (L.H.) 1 H ! 

2. Proportioning valve - Rear brake (RiH.) 

3. Proportioning valve - Hydraulic unit '•' 

4. Proportioning -valve - Hydraulic unit 7 •*• ' 
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HYDRAULIC UNIT 

REMOVAL AND INSTALLATION 



35200860124 



,1 



Pre-removal Operation 

• Brake Fluid Draining 

• Splash Shield (L.H.) Removal 

(Refer to GROUP 42 - Fender.) 

• Headlight Assembly (L.H.) Removal 

(Refer to GROUP 54 -Headlight, Front Turn-Signal 
Light and Position Light Assembly.) 

• Air Cleaner Assembly Removal <2.0L Engine 

(Non-turbo)> 

• Engine Control Module (ECM) Removal <2.0L 

Engine (Non-turbo)> 

• Relay Box Bracket Removal <2.0L Engine 

(Non-turbo)> 

• Power Steering Oil Reservoir Mounting Bolts 

Removal <2.0L Engine (Turbo) and 2.4LEngine> 
(Refer to GROUP 37A- Power Steering Hoses.) 

• Power Steering Pressure Pipe and Return Pipe 

Clamp Mounting Bolts Removal <2.0L Engine 

(Turbo) and 2.4L Engine> 

(Refer to GROUP 37A- Power Steering Hoses.) 



Post-installation Operation ' J J 

• Power Steering Pressure.. Pipe, and. Return Pipe 
Clamp: Mounting Bbjts Instlllatiqn* <2.0L Engine. 
(Turbo) and 2. fingme> > 
(Refer to GROUP 37A - Power Steering Hoses.) 

• 'Power' Steering OTI Reservoir Mounting Boffs 

Installation <2:0li Engine (Turbo) and 2.4LEngine> 
(Refer'to GROUP 37A- Power Steering Hoses.) 

• Relay 1 Box. .Bracket Installation <2.0L Engine. 

(Non-turbo)> 

• Engine Control Module (ECM) Installation <2.0L 
Engine (Non-turbo)> 

• Air Cleaner Assembly Installation <2.0L Engine 

(Non-turbo)> 

• Headlight Assembly (L.H.) Installation 

(Refer to GROUP 54 - Headlight, Front Turn-Signal 
Light and Position Light Assembly.) 

• Splash Shield (L.H.) Installation 

(Refer to GROUP 42 - Fender.) 

• Brake Fluid Supplying 

• Brake Lines Bleeding (Refer to P.35B-24.) 

• Hydraulic Unit Check (Refer to P.35B-27.) 



"V4 



3 



Flared brake line nuts 



15 Nm 

11 ft.lbS. 14X0343 




Removal steps 

^A<«4 1 . Brake pipe connection 

2. Harness connector 

3. Hydraulic unit assembly 

4. Hydraulic unit 

5. Hydraulic unit bracket 
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I 



REMOVAL SERVICE POINT - 
^►HYDRAULIC UNIT REMOVAL 

Caution 

1. The hydraulic unit is heavy, and so care should be 
taken when removing it. 

2. The hydraulic unit is not to be disassembled; its nuts 
and bolts must not be loosened. 

3. The hydraulic unit must not be dropped or otherwise 
subjected to impact shocks. 

4. The hydraulic unit must not be turned upside down 

or laid on its side. 




A14X0287 



INSTALLATION SERVICE POINT 

►A<« BRAKE PIPE CONNECTION 

Connect the pipes to the hydraulic unit as shown in the 
illustration. , . ; 

1. Hydraulic unit - Front brake (LH.) 

2. Hydraulic unit - Rear brake (R.H.) 

3. Hydraulic unit - Front brake (R.H.) 

4. Hydraulic unit - 'Rear braker (LH.) 

5. Hydraulic unit ~ Master cylinder "(Secondary) 

6. Hydraulic unit - Master cylinder (Primary) 
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ABS <FWD> - Wheel Speed Sensor 



WHEEL SPEED SENSOR 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Splash Shield Removal <Front only> 
(Refer to GROUP 42 - Fender.) 



35200830095 



Post-installation Operation 

• Wheel speed Sensor Output Voltge Check 
(Refer to P.35B-24.) 

• Installation Splash Shield <Front only> 
(Refer to GROUP 42 - Fender.) 



Front 



Rear 



49-59 Nm 
36-43 ft.lbs 




Front wheel speed sensor removal 
steps 

1. Clip 

►A-^ 2. Front wheel speed sensor 

Front ABS rotor removal 

3. Drive shaft <Front ABS rotor> 
(Refer to GROUP 26 - Drive 
Shaft.) 

Rear wheel speed sensor removal 

4. Rear wheel speed sensor 

NOTE 

The front ABS rotor, integrated with the drive shaft, can not be dis- 
assembled. 



Rear ABS rotor removal steps 

5. Caliper assembly 

6. Brake disc 

7. Shoe and lining assembly 
(Refer to GROUP 36 - Parking 
Brake Drum.) 

8. Rear hub assembly 

9. Rear ABS rotor 
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ABS <FWD> - Wheel Speed Sensor 



Front 


Rear 






vvj J — . 






\ r^w. 


/■) ((2? 








«M ABS 
v r rotor's 
_J toothed 


> 


^KaBS 
rotor's 






toothed 
surface 

00000081 




surface 






INSTALLATION SERVICE POINT 

►AFFRONT WHEEL SPEED SENSOR/REAR WHEEL 
SPEED SENSOR INSTALLATION 

The clearance between the wheel speed sensor and the ABS 
rotor's toothed surface is? not' adjustable,' but measure 'the 
distance between the sensor installation surface arid 1 the ABS 
rotor's toothed surface. ? . 

Standard value: 28.2-28.5 mm (1.11-1.12 in.) 



INSPECTION 35200840081 

WHEEL SPEED SENSOR CHECK 

(1) Check whether any metallic foreign material has adhered 
to the parts shown in the illustration at the wheel speed 
sensor tip, and it so, remove it. 

NOTE 

The section shown in the illustration can become 
magnetized because of the magnet built into the wheel 
speed sensor, with the result that foreign metallic material 
is attached to it. 

(2) Measure the resistance between the wheel speed sensor 
terminals. 

Standard value: 1.0-1.2 kQ 

If the internal resistance of the wheel speed sensor is 
not within the standard value, replace with a new wheel 
speed sensor. 



(3) Check the wheel speed sensor cable for breakage, 
damage or disconnection; replace with a new one if a 
problem is found. 

NOTE 

When checking for cable damage, remove the cable clamp 
part from the body and then bend and pull the cable 
near the clamp to check whether or not an intermittent 
contact results. Check the connector connection and the 
terminal insertion. 




WHEEL SPEED SENSOR INSULATION CHECK 

(1) Remove all connections from the wheel speed sensor, 
and then measure the resistance between terminals (1) 
and (2) and the body of the wheel speed sensor. 

Standard value: 100 kQ or more 

(2) If the wheel speed sensor insulation resistance is outside 
the standard value range, replace with a new wheel speed 
sensor. 



35B-40 ABS <FWD>- Wheel Speed Sensor 

f ABS ROTOR CHECK 

Hit' 

Check whether ABS rotor teeth are broken or deformed, and,! 
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ABS <FWP> ~ 



ABS-ECU 



am 



ABS-ECU 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation , 
• CowJ Qkte Trim <R:H-.;l and Front Scuff Plate 
(Refer to GROUP 52A - Trims.) 



35200980172 




A14X02W 



Removal steps 

1. Control unit cover 

2. ABS-ECU 



INSPECTION 

ABS-ECU CHECK 

Refer to P.35B-21. 



35B-42 



notes U 03-36 A 



'5..' ;-;.s^ c r.''o8 .'tv ■ 
s;; v. ' . ■ ' 1' sT.\." 3t<S v. ,C * ! 



ANTI-LOCK 
BRAKING 
SYSTEM (ABS) 
<AWD> 



CONTENTS 



ABS-ECU 31 

GENERAL INFORMATION 2 

G-SENSOR 2 9 

ON-VEHICLE SERVICE 21 

ABS Operation Check 21 



SERVICE SPECIFICATIONS 3 

SPECIAL TOOLS 3 

TROUBLESHOOTING 4 

WHEEL SPEED SENSOR 27 



Refer to GROUP 35A for the following items. 

BRAKE PEDAL 

FRONT DISC BRAKE 

LUBRICANTS 

REAR DISC BRAKE 

REAR DRUM BRAKE SHOE 

REAR DRUM BRAKE WHEEL CYLINDER 

ON-VEHICLE SERVICE 

Brake Booster Operating Test 
Brake Drum Inside Diameter Check 
<Vehicles with Rear Drum Brakes> 

Brake Fluid Level Sensor Check 
Brake Lining and Brake Drum 
Contact Check 

Brake Lining Thickness Check 
Brake Pedal Check and Adjustment 
Check Valve Operation Check 
Front Brake Disc Run-out Check 



Front Brake Disc ^n-bul Co^edfl&n 
Front Brake Disc TWckness Cfieek 
Front Disc Brake" Pad Check and Replacement 
Front Disc Brake Rotor Check 
Proportioning Valve Function Test , " 
Rear Brake Disc Run-but Check 
Rear Brake Disc Run-out Correction 
Rear Brake Disc Thickness Check r 
Rear Disc Brake Pad Check and Replacement 
Stop Light Switch Check 
Refer to GROUP 35B for the following items. 

HYDRAULIC UNIT 

MASTER CYLINDER AND BRAKE BOOSTER 

PROPORTIONING VALVE 

ON-VEHICLE SERVICE ,. 

Bleeding 
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ABS <AWD> - General Information 



GENERAL INFORMATION 



„ itr'Hi W. 

35200010086 



The ABS consists of wheel speed sensors, stop 
light switch, hydraulic unit and the ABS-ECU. If 
a problem occurs in the system, the malfunctioning 
system can be identified by means of the diagnostic 
function, and the trouble symptom memory will' not 



be erased even if the ignition switch is turned to 
OFF. 

In addition, reading of diagnostic trouble codes 
and service data and actuator testing are possible 
using the scan tool. 



Items 


Specifications 


Wheel speed sensor 


Magnet coil type 


Front ABS rotor 


43 teeth J v . '* ' 


Rear ABS rotor 


43 teeth 



CONSTRACTION DIAGRAM 




1. ABS-ECU 

2. Hydraulic unit 

3. ABS valve relay 

4. ABS motor relay 

5. Wheel speed sensor 

6. ABS rotor 



7. ABS power relajj' 

8. D a t a link connector 

9. Stop light switch 

10. ABS warning' light 

11. G-sensor 
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ABS <AWD> - Service Specifications/Special Tools 



SERVICE SPECIFICATIONS 



167 



Items 


Standard value 




* — ~ 


Hydraulic unit solenoid valve internal resistance Q 


1.0-1.3 


> < if: • 


ft ; ' 


Clearance between the wheel speed sensor 
mounting surface and the ABS rotor mm (in.) 


28.2-28.5 (1.11-1.12) 


G-sensor output voltage V 


In laden, stationary vehicle 


2.4-2.8 




With FRONT mark downward 


3.3-3.7 ■■•< 


Wheel speed sensor insulation resistance kfl 


100 or more 


SPECIAL TOOLS 






•■•»*. - C..:.' 

3! 


200060098 



TOO! 


Tool number and name 


bupersession 


Application 




MB991502 

Scan tool (MUT-II) 


MB991502 


• Reading diagnostic trouble 
codes 

• Erasing diagnostic trouble 
codes 

• ,ABS system inspection 




ROM pack 






B99132S 






:; . ■ - ■" — r s*r* — ■/ ,.h>:- : — ^ 


^^^^^^ B991356 


MB991356 

ABS check harness 




Measurement of ABS control unit 
terminal voltage 












MB991348 




For checking pf G-sensor 


^^^^^^^ B991318 


Test harness set 
















MB991529 

Diagnostic trouble code 
check harness 


Tool not necessary if scan 
tool (MUT-II) is available 


ABS system inspection by using 
a Voltmeter 
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ABS <AWD> - Troubleshooting 



TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW 



35201110174 



i Gather information from customer 



Verify complaint 



Reoccurs 



Does not reoccur 



Check diagnostic trouble code 
(Refer to P.3SC-5.) 



No diagnostic trouble 
code or can't commu- 
nicate with scan tool 



Is the basic brake system functioning 
normally? 



No 



Refer to GROUP 35A - 
Troubleshooting 



Yes 



Inspection chart for trouble symptoms 
(Refer to P.35C-13.) 



Check diagnostic trouble code 
I (Refer to P.35C-5.) 



Diagnostic trouble code 
displayed 



Diagnostic trouble 
code displayed 1 



Recheck diagnostic trouble code(s) 
then erase (Refer to P.35C-5.) 



Recheck trouble symptom. 



Check diagnostic trouble codes 
(Refer to P.35C-5.) 



No diagnostic 
trouble code 



Diagnostic trouble code 
I displayed 



Inspection chart for diagnostic trouble 
codes (Refer to P.35C-6.) 



No diagnostic trouble 
code 



Intermittent malfunction 

(Refer to INTRODUCTION - HOW to 

cope with Intermittent malfunctions.) 



NOTES WITH REGARD TO DIAGNOSIS 

The condition listed in the following table are considered normal. 



Condition 


Explanation of condition . 


System check sound 


When starting the engine, a thudding sound can sometimes be heard coming from inside 
the engine compartment, but this is because the system operation cfiedk is being 
performed. This is considered normal. 


ABS operation sound 


1. Sound of the motor inside the ABS hydraulic unit operating (whine) 

2. Sound is generated along with vibration of the brake pedal, (scraping) 

3. When ABS operates, sound is generated from the vehicle chassis clue to repiated 
brake application and release. 

(Thump: suspension; squeak: tires) 


ABS operation 

(Long braking distance) 


For road surfaces such as snow-covered roads and gravel roads, the braking distance for 
vehicles with ABS can sometimes be longer than that for other vehicles. Accordingly, 
advise the customer to drive safely on such roads by lowering the vehicle speed and not 
being overconfident. > 



Diagnosis detection condition depends on the diagnostic trouble code. 

Make sure that checking requirements listed in the "Comment" are satisfied when checking the trouble 
symptom again after the diagnostic trouble code has been erased. 



TSB Revision 



ABS <AWD> - Troubleshooting 



S5C J 5 




B14X0293 



DIAGNOSTIC FUNCTION ^ 
DIAGNOSTIC TROUBLE CODES CHECK A 0 

With the Scan Tool 7 : ,"Z.l 'Z, '"-'■"."] 

Connect the scan tool to the data link connector and then 
check diagnostic trouble codes. '" • 

Caution 

Turn the ignition switch off before connecting or 

disconnecting the scan tool., r 

i 

With a voltmeter 

Use the special tool to connect a voltmeter between the diag- 
nostic output 'terminal' and the grounded terminal of the data 
link connector. Then take a reading of the diagnostic trouble 
'codes 'from the movement of the needle of the voltmeter! ■ 



ERASING DIAGNOSTIC TROUBLE CODES 

Connect the scan tool to the data link connector (16-pin), then erase the diagnostic trouble codes. 
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ABS <AWP> - Troubfeshooting 



INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES 35201130200 

Check according to the inspection chart that is appropriate for the diagnostic trouble code. 



Diagnostic 
trouble 
code No. 


Inspection item 


Diagnostic content 


Detection 
conditions 

• " ' -w 


'Reference page 


11 


Right front wheel speed sensor 


Open circuit * 


m 

(»» " -i 


R35C-7 

o- , ' ,f - -" 

- - 


12 


Left front wheel speed sensor 




13 


Right rear wheel speed sensor 


14 


Left rear wheel speed sensor 


15 


Wheel speed sensor system 


Abnormal output signal 




P.35C-8 [ • 

'" - , ■ v ? , ;f'"i - 


21 G s 


e n s 0 r 


Broken wire in G sensor or OFF 
malfunction 


B 

SIS 


R35C-8 


22 


Stop light switch system 


Open circuit or ON malfunction 


B 


R35C-9 


41 


Left front solenoid valve system 


No response to solenoid valve 

drive signal 


B '* : t 
'«": : " /-i. 


R35C-10 c - 


42 


Right front solenoid valve system 


43 


Rear solenoid valve system 


The currents flowing through 
right and left valves are different ' 
under the same condition:, >■ 




P.35C-10 


51 


Valve relay system 


Valve relay OFF failure 


A,B 


R35C-11 


52 


Motor relay or motor system 


Motor relay OFF failure and 
motor drive failure 


B 1 


P.35C-12 


55 


ABS-ECU 


ABS-ECU internal failure 
(program maze, etc.) 


A,B 





Detection conditions 

A: During system check immediately after starting 
B: While driving 
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ABS <AWD> - Troubleshooting 



350*7 



INSPECTION PROCEDURE CLASSIFIED BY DIAGNOSTIC TROUBLE CODES 



Code No. 11, 12, 13, 14 Wheel speed sensor open circuit 


Probable cause 


[Comment] 

The ABS-ECU detects breaks in the wheel speed sensor wire. 


• Malfunction of wheel Speed sensor ■ 

• Malfunction of wiring harness Of COflneoW 
fc Malfunction of ABS-ECU l* 



Wheel speed sensor insulation checlr 
(Refer to P.35C-28.) 



NG 



Wheel speed sensor output voltage check 
(Refer to P.35C-21. 



NG 



OK 



Cheek the following connector: 
• B-58 



OK 



Check trouble symptom. 



NG 



Repair 





r ° K 


NG 


Measure at ABS-ECU connector B-58. 

» Disconnect the connector and mea- 
sure at the harness side. 

» Resistance value between terminals 
32-15,31-33,30-28 and 11-10 
OK : 1.0-1.2 kQ 




1 


OK 





Check the following connectors: 
• A-01, A-08, E-33, E-35, 
E-12, E-09, B-71 and B-59 



NG 



OK 



Check trouble symptom. 



NG 



Wheel speed sensor check 
(Refer to GROUP 35B -Wheel Speed 
| Sensor Check.) 

OK 



NG 



ABS rotor check (Refer to R35C^aT 



Mi 



OK 



Wheel bearing end play check 

Refer to GROUP 26 - On-vehicle 
Servic. 

Refer to GROUP 27 - On-vehicle 
Service. 



Repair 



Replace the ABS-ECU. 



Check the harnesses between 

each wheel speed sensor and the> 
ABS-ECU: Repair, if-necessare. 



Replace the wheel speed sensor. 



Replace the ABS rotor. 



•if i" t »nt> 



■..<" ■ '. 'it. ' I. =ii:wg»3'Sf.' : 
I ,K.~ ■>/ ■ >0&> - 
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ABS <AWD> - Troubleshooting 



Code No. 15 Wheel speed sensor svstem 



Probable cause 



[Comment] . 
This diagnostic trouble code is output when there is an abnormality (other than broken 
wire or short circuit) in any of the wheel speed sensor output signals while driving. 
The following can be considered as the cause of the wheel speed sensor output 
abnormality. 

• Distortion of ABS rotor, teeth missing 

• Low frequency noise interference when sensor harness wire is broken 

• Noise interference in sensor signal 

• Sensor output signal is below the standard value or amplitude modulation is over 
the standard value. Using an oscilloscope to measure the wave shape of the 
wheel speed sensor output signal is very effective. 

• Broken sensor harness 

• Poor connection of connector 



; Malfunction of wheel speed sensor 

Malfunction of wiring harness 
Malfunction of ABS rotor 
Malfunction of wheel bearing 
Malfunction of ABS-ECU 



Wheel speed sensor insulation check 
(Refer to P.35C-28.) 



NG 



OK 



Wheel speed sensor output voltage check 
(Refer to P.35C-21.) 



NG 



OK 



Check the following connector: 
• B-58 



NG 



OK 



Check trouble symptom. 



NG 



Repair 



Wheel speed sensor check 

(Refer, to -GROUP .35B -Wheel Speed 

Sensor Check.) 



NG 



Replace the wheel speed sensor. 



OK 



ABS rotor check (Refer to P.35C-28.) 



NG 



Replace the ABS rotor. 



OK 



Wheel bearing end plav check 
Refer to GROUP 28 - On-vehicle 
Service. 

Refer to GROUP 27 - On-vehicle 
Service. 



OK 



Check the harnesses between the j 

wheel speed sensors and the 
ABS-ECU. Repair, if necessary. 



Repair 



iReDlace the ABS-ECU. 



Code No. 21 G-sensor system 


Probable cause 


[Comment] 

The ABS-ECU outputs this diagnostic trouble code in the following cases. 

• When there is an open or short circuit in the harness for the G-sensor system. 


• Malfunction of G-sensor 

• Malfunction of wiring harness or connector 

• Malfunction of ABS-ECU 



G-sensor check (Refer to P.35C-30.) 



NG 



OK 



Measure at ABS-ECU connector B-58. 

• Ignition switch ON 

• Voltage between terminal 8 and body 
ground 

OK : 2.4-2.6 V 



OK 



Check the following connector: 
. B-58 



J OK 



| Check trouble symptom. 



NG 



NG 



NG 



Replace the G-sensor. 



Repair 





NG 

•* Repair 


Check the following connectors: 
• B-33 and B-59 


J OK 


NG 




Check trouble symptom. 


Check the harness between the 
G-sensor and the ABS-ECU. Repair, 
if necessary. 





Replace the ABS-ECU. 
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Code No. 22 Stop light switch system 


Probable cause ' 


[Comment] 

The ABS-ECU outputs this diagnostic trouble code in the following cases. 

• Stop light switch remains on for more than 15 minutes while the ABS is not function- 
ing. 

• The harness wire for the stop light switch may be open. 

If the stop light operates normally, there is an open circuit in the harness for the 
stop light switch input circuit is broken or there is a malfunction in the ABS-ECU. 


• Malfunction of stop light switch i)^- 

• Malfunction of harness or connector * " ' 

Malfunction 'of ABS-ECU '' - ■ 1 

,(■•■', f.-''?r.".»: 



Does the stop light illuminate and switch 
off normally? 



No 



Yes 



Measure at ABS-ECU connector B-58 

• Disconnect the connector and mea- 
sure at the harness side. 

• Stop light switch ON 

• Voltage between terminal 29 and body 
ground 

OK : Battery positive voltage 



-NG 



OK 



Check the following connector: 
. B-58 



NG 



OK 



Check trouble symptom. 



NG 



Stop light switch installation check 

(Refer to GROUP 35A- Brake pedal.) 1 



OK 



Stop light switch check (Refer to 
GROUP 35A- On-vehicle Service.) 



OK 



Check the harness between dedicated 
fuse No. 2 and the ABS-ECU. Repair, 
if necessary. 



Check the following connectors: 
• B-77, B-07, B-05 (without auto- 
cruise control), B-06 (with auto- 
cruise control) and B-59 



OK 



Check trouble symptom. 



NG 



Check the harness between dedicated 
fuse No. 2 and the ABS-ECU. Repair, 
if necessary. 



Repair 



Replace the ABS-ECU. 



NG 



NG 



NG 



Repair 



Replace the stop light switch. 



Repair 
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Code No. 41, 42, 43 Solenoid valve system 


Probable cause 


[Comment] 

The ABS-ECU normally monitors the solenoid valve drive circuit. 
If no current flows in the solenoid even if the ECU turns the solenoid ON or if it 
continues to flow even when turned OFF, the ECU determines the solenoid coil wire 
is broken/short-circuited or the harness is broken/ short-circuited, and then these 
diagnostic trouble codes are output. 


• Malfunction of hydraulic unit „ 1 ,'.' r . J ', ', 

• Malfunction of wiring harness or connector 

• Malfunction of ABS-ECU 



Measure at hydraulic unit connector A-24. 

• rascmroct the connector and mea- 
sure at the hydraulic unit side. 

» Resistance value between terminals 
7-3 and 7-5. 
OK : 1.0-1.3 fl 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminals 
22-17 and 22-35. 

OK : 1.0-1.3 Q 



OK 



NG 



NG 



Check the following connector: 

. B-58 



NG 



OK 



Check trouble symptom. 



NG 



Replace the hydraulic unit. 



tar- 



Check the following conhector: 
• A-24 



NG 



-t Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between the hy- 
draulic unit and ABS-ECU. Repair, if 
necessary. 



Repair 



Replace the ABS-ECU. 
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35<Mt 



Code No. 51 Valve relay system . 


Probafctetfiause^'^* ''^E oil abc>>- 


[Comment] 

vvllcll HID lyillUUII bWlLUM lb iUHiWvlwIN, Lllb, nDO'CW bWILOl Ibb LI Id Valvtr IfcJIdy Urr 

and ON for an initial check, compares the yoltage of the signal to the valve relay 
and valve power monitor line voltage to check whether the valve relay operation is 
normal. In addition, normally it monitors whether or not there Is power in the valve 
power monitor line since the valve relay is normally ON. If. the supply of power 
to the valve power monitor line is interrupted, this diagnostic trouble code will be, 
output. 


• Malfunction of ABS valve relay mo ' 

• Manunciion ©i* wiring; naiDess or connecterc ^< 

• Malfunction of hydraulic unit ■■• g ' «U * 

Malfunction of ABS-ECU . IV" * 

Ti »■«*. <^roc ' v' 



ABS valve relay check (Refer to 
P.35C-25.) 



NG 



OK 



Measure at hydraulic unit connector A-23. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal 12 and body 
ground 

OK : Battery positive voltage 



NG 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminals 
2 - 27. 

OK : 60-120 



NG 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Countinuity between terminal 22 and 
body ground 

OK : Countinuitv 



NG 



OK 



Check the following connectoi. 
• B-58 



NG 



.OK 



Replace the ABS valve relay. 



Am : 



Check the harness between the fusible 
link No. 8 and the hydraulicunit. Repair, 
if necessary. 



Check the following connector: 
• A-24 



T 



NG 



OK 



| Check trouble symptom.. 



NG 



Check the harness between the hy- 
draulic unit and the ABS-ECU. Repair, 
if necessary. 



Check the harness between the hy- 
draulic unit and the ABS-ECU. Repair, 
if necessary. 



if »i 



Repair 



Check trouble symptom. 



j Replace the ABS-ECU. 
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Code No. 52 Motor relay, motor system 


Probable cause ' s 


[Comment] 

The ABS-ECU outputs this diagnostic trouble code for the motor relay and motor 
in the following cases. 

• When motor relay is ON and no signal is input to the motor monitor line (when 
motor is not operating, etc.) 

• When motorrelayisOFFandsignalisinputtothemotormonitorlineforapproximate- 

ly 5 seconds or more (when motor continues operating, etc.) 

• When the motor relav does not function 


• Malfunction of ABS motor relay ' * 

• Malfunction of wiring harness or connector " '"' 

• Malfunction of hydraulic unit' *>» ^ 
» Malfunction of ABS-ECU , r 



ABS motor relay check (Refer to 
P.35C-25.) 



OK 



Measure at hydraulic unit connector A-23. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal 1 1 and body 
ground 

OK : Battery positive voltage 



OK 



Tleasure at ABS-ECU connector B-58. 
Disconnect the connector and mea- 
sure at the harness side. 

» Resistance value between terminals 
2-26. 

OK : 30-60 £i 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Resistance value between terminal 5 
and body ground 

OK : 0.1 -0.3 



OK 



Motoroperation check (Referto P.35C-25.) 



OK 



Check the following connector: 
. B-58 



OK 



NG 



NG 



NG 



NG 



NG 



NG 



Check trouble symptom. 



NG 



Replace the ABS motor relay. 



Inspect the, harness between fusible 
link No. 8 and the hydraulic unit. 



Check the following connector: 
• A-24 



NG 



Repair, 



OK 



Check trouble symptom.' 



NG 



Check the harness between the hy- 
draulic unit and ABS-ECU. Repair, if 
necessarv. 



Check the harness between the hy- 
draulic unit and ABS-ECU. Repair, if 
necessary. 

Check the motor ground and repair if 
necessary. 



Replace the hydraulic unit. 



a -' ; ft? S*% 



Repair 



Replace the ABS-ECU. 
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ABS WARNING LIGHT CHECK 352012000*1 

Check that the ABS warnlag light )lSiml^iB^ r ia9rf!okim. 

1. When the ignition switch *1s turned to "pNVthe ABS 
" warning light flashes 4 times duriqg a 6.6 to 0.8 second 

period and then jthe light switches off. 

2. When the ignition switch is turned to "START", the ABS 
warning light remains illuminated. „ 

3. When the ignition switch' is turned back to the "ON", the 
ABS warning light flashes 4 times ahtf then the'li|htsta^ 
switched off. ? Ht - s>t 1 

4. If the illumination is other than the above, check the 
diagnostic trouble codes. * ■ " ' ■ 



1 



INSPECTION CHART FOR TROUBLE SYMPTOM^ 35201140081 



Get an understanding of the trouble symptoms and check according to the inspection procedure chart. 



Trouble symptom 


Inspection 
procedure 
1 No., <; r 


Reference' 
page 


Communication with scan 
tool is not possible. 


Communication with all systems is not possible. 


1 ' J . 


P.35C-14 


Communication with ABS only is not possible. 


2 


P.35C-14 


When the ignition key is turned to "ON" (engine stopped), the ABS warning light does 
not illuminate. 


3 




After the engine starts, the ABS warning light remains illuminated. 


4 


P.35C-15 


When the ignition key is turned to "START", the ABS warning light does not 
illuminate. : • 


5 ;:, 


P.35C-16 


After the ignition key is turned to "ON", the ABS waining light blinks once, and when 
turned to "START", it illuminates. When returned to "ON", the light flashes once, and 
then switches off. 


6 1 


'35C-16 


Faulty ABS operation 


Unequal braking bower on both sides 


7 


P.35C-17 

> '- j ■ . 0'' '. 


Insufficient braking power 


H ! ■ — — — ~ ■ 11 — 

ABS operates under normal braking conditions 




ABS operates before vehicle stops under normal 
braking conditions 




Large brake pedal vibration (Caution 2.) 




Hi f i ■ 1 . i 




14X0110 

00003625 
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Caution 

1. If steering movements are made when driving at high speed, or when driving on road surfaces 
with low frictional resistance, or when passing over bumps, the ABS may. operate even through 
sudden braking is not being applied. Because of this, when getting information from the customer, 
check if the problem occurred while driving under such conditions as these. 

2. During ABS operation changes in the feeling of the brake pedal (vibration may occur or pedal 
may not be able to be depressed). Such changes are due to intermittent changes in hydraulic 
pressure inside the brake line to prevent, the wheels from locking, and considered normal. 

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. 
(Communication with all systems is not possible.) 


Probable cause 


[Comment] 

The reason is probably a defect in the power supply system (including ground) for 
the diagnostic line. 


• Malfunction of connector 

• Malfunction of harness 



Refer to GROUP 13A- Troubleshooting 



INSPECTION PROCEDURE 2 



Communication with scan tool is not possible. 
(Communication with ABS only is not possible.) , 


Probable cause 


[Comment] 

When communication with the scan tool is not possible, the cause is probably an 
open circuit in the ABS-ECU power circuit or an open circuit in the diagnostic output 
circuit. 


• Blown fuse 

• Malfunction of wiring harness or connector 

• Malfunction of ABS power relay 

• Malfunction of ABS-ECU . . M , 



Measure at data link connector B-38 
and ABS-ECU connector B-58. 
• Disconnectthe connector and mea- 
sure at the harness side. 

Continuity between the following 

terminals. 

OK: Continuity, 

ABS-ECU side to Data link 

connector side 

23- 8 

24- 1 



NG 



OK 



Measure at ABS-ECU connector B-58 

• Disconnect the connector and mea- 
sure at the harness side. 

• Ignition switch ON 

• Voltage between terminal 18 and 
body around. 

OK: Battery positive voltage 



NG 



OK 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between terminals 9, 34 
and body ground. 

OK: Continuity 



NG 



OK 



Check the following connector: 
• B-58 



NG 



OK 



Check trouble symptom. 



NG 



Check the following connector: 
• B-59 



NG 



Repair 



OK 



Check trouble symptom. 



it V! . 



, NG 



Check the harness between the 
ABS-ECU and data link connector. 
Repair, if necessary. 



Check the following connector: 
• B-80 

TOK 



NG 



Repair 



Check trouble symptom 

1 



NG 



Check the harness between fuse No. 
13 inside the junction block and 
ABS-ECU. Repair, if necessary. 



Repair 



Repair 



Replace the ABS-ECU. 
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INSPECTION PROCEDURE 3 



When ignition key is turned to "ON'? (engine stopped), 
ABS warning light does not illuminate 


Probable cause 


[Comment] 

When power is supplied to the ABS-ECU, the valve relay changes from ON to OFF 
-> ON by the initial check, and thus even if there is a problem with the circuit between 
ABS warning light and ABS-ECU, the light will illuminate once when the valve relay 
is OFF. 

Accordingly, the cause of the light not illuminating is probably an open circuit in the 
light power circuit, a blown light bulb, or an open circuit in both the circuit between 
the ABS warning liaht and the ABS-ECU and the circuit between the ABS warning 
light and the ABS valve relay. 

When other warning lights also do not illuminate, the cause is probably a blown fuse. 


• Blown fuse 'i 

• Burnt out ASS -warning light, bulb 

• Malfunction of wiring, harness or connector 



Measure at combination meter connector 
C-06. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Ignition Switch ON 

• Voltage between terminal 1 0 and body 
ground 

OK : Battery positive voltage 



NG 



Check the following connectors: 
• B-49 B-66 and C-06 

[ OK. 



NG 



Repair 



Check trouble symptom. 



NG 



Check the harness wire between 
each J/B and combination meter. 
Repair, it necessary. 



OK 



Measure at combination meter connector 
C-06. 

• Disconnect the connector and mea- 
sure at the combination meter side. 

• Continuity between terminals 10-8 
OK : Continuity 








, 0K 


Check the harnesses between the ABS 
valve relay and the combination meter, 
and between the ABS-ECU and 
combination meter (common section). 
Repair, if necessary. 





Burnt-out 



Check for burnt-out bulb. 



Not bumt-out 



Replace the ABS Warning light 
bulb 



Replace the combination meter. 



?: : U r -.A I 



INSPECTION PROCEDURE 4 



l« : ,,, 



Even after the engine is started, the ABS warning lig 
remains illuminated. 


ht Probable cause ' 


[Comment] 

There is probably a short in the ABS warning light illumination circuit. 


• Malfunction of combination meter 

• Malfunction of ABS valve relay 

• Malfunction of ABS-ECU 

• Malfunction of wiring 



NOTE • ■■ ■>'■ ■> 

This trouble symptom is limited to cases where communication with the scan tool is possible (ABS-ECU 
supply is normal) and the diagnostic trouble code is a normal diagnostic trouble code. 

YES 



Disconnect the ABS-ECU connector B-58. 
Does the ABS warning light remain illuminated? 



Short circuit inside the combination meter or in the harness 
between the combination meter and the ABS-ECU. 



NO 



Replace the ABS-ECU. 
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INSPECTION PROCEDURE 5 



When ignition key is turned to "START", ABS warning ligh 

Hnoc nf\t i 1 1 1 I m i mtn 

oucS not iiiurniriaic. 


t Probable cause '* / / 


[Comment] 

The ABS-ECU uses the power to the IG2 which is cut when the ignition switch is 
turned to "START". The ABS warning light uses IG1 power which is not cut even 
when the ignition switch is turned to "START". 

Accordingly, because the power to the ABS-ECU is stopped in "START" position, 
if the warning light does not illuminate at this time, the cause is a problem in th 
light illumination circuit in the valve relay. 


• Malfunction of wiring harness qr r ppnnecfpr , ' ' ^ 

• Malfunction of hydraulic 'unit V t '», 

a> *W ■'"ii 

' ;'";! 

j - > • .ii 1 W A 

1 » -:i 



Measure at hydraulic unit connector A-24. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal 8 and body 
ground 

OK : Battery positive voltage 



NG 



OK 



I Replace the hydraulic unit. 



Check the following connectors: 

• A-24, C-21 and B-59 



NG 



OK 



Check trouble svmotom. 



NG 



Check the harness between the 
combination meter and the hydraulic 
unit. Repair, if necessary. 



Repair 



INSPECTION PROCEDURE 6 



The ABS warning light flashes once after the ignition key 
is turned to "ON". The light illuminates when the ignition 
key is turned to "START", and when the key is returned to 
"ON", it flashes once. 


Probable cause 


[Comment] 

When power flows, the ABS-ECU turns on the warning light for approximately 1 second 
while it performs a valve relay test. If there is a break in the harness between the 
ECU and the warning light illuminates only when the valve relay is off in the valve 
relay test, etc. 


• Malfunction of wiring harness or connector 

• Malfunction of ABSStECU . 'C 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and mea- 
sure at the harness side. 

Ignition switch ON 

• Voltage between terminal 25 and body 
ground 

OK : Battery positive voltage 





r OK 


Check the following connector: 


» B-58 




OK 


Check trouble symptom. 



NG 



Check the following connectors: 

• C-21 and B-59 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between the 
combination meter and the ABS-ECU. 
Repair, if necessary. 



NG 



Repair 



NG 



Replace the ABS-ECU. 
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INSPECTION PROCEDURE 7 



Break operation is abnormal 


Probable cause 


[Comment] 

This varies depending on the driving conditions and the road surface conditions, so 
problem diagnosis is difficult. However, if a normal diagnostic trouble code is displayed, 
carry out the following inspection. 


• Malfunction of wheel speed sensor' 

• 'Malfunction of'ABS rotW ' ! 
• Malfunction of wheel bearinq 

• Malfunction, of hydraulic unit . 
. Malfunction of: ABS-ECU % 



Wheel speech 
(Refer to P.35C-28.) 



NG 



OK 



Wheel speed sensor output voltage check 
(Refer to P.35C-21.) 



NG 



OK 



Hydraulic unit check (Refer to P.35C-23.) 



Repair 



wTiee^pTecRensor^Eec^^^^™ 

(Refer to GROUP 35B -Wheel Speed 
Sensor Check.) 



Replace the wheel speed sensor. 



OK 



ABS rotor check (Refer to P.35C-28.) 
OK 



Replace the ABS rotor. 



Wheel bearing end play check 
Refer to GROUP 26 - On-vehicle 
Service. 

Refer to GROUP 27 - On-vehide 
Service. 



NG 



Repair 



OK 



Check the following connectors: 
• A-01.A-08, E-33 E-35, 
E-12, E-09, B-71 and B-59 



NG 



-*- Repair 



OK 



Check trouble symptom. 



NG 



Measure at ABS-ECU connector B-58. 

• Disconnect the connector and 
measure at the harness side. 

• Resistance value between termi- 

nals 31-33,32-15,30-28 and 
11-10. 

OK : 1.0-1.2 kQ 

The sensor harness and connector 
should be moved while these 
inspections are carried out. 



1 



ING 



Repair 



OK 



Check the following connector: 
B-58 



1 OK 

^nec^ouBjesyrnpTofff 



NG 



Repair 



HQ 



Replace the ABS-ECU. 
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Needle-nosed wire probe 




v c (? a 



7FU1264 



ABS-ECU CHECK -rii^tvm m^mmm 

TERMINAL VOLTAGE CHECK CHART , M » e . ~ 

1. Connect a neeclle-riosed wire probe (paper clip ejc.) tp 
a .voltmeter prober - ■■■ -■■ ■■■>•*?*> ■■f ^ ^r \ 

Insert the needle-nosed wire'^rji^ 



ABS-ECU connector terminals from the wire side, arid 
measure the voltage while referring to the chectr chart 

NOTE 

1. Measure voltage 
connected. "c 7 

2. You may find it convenient te^ull oul*e ABS^j^ 
to; maktf$ Easier to reach the connector terrrtini§1s. 

3. Checks don't have to be carried outrin the order given 



with 



•"'!-..< iO>.uuani icstm Umki* tesilW 1 

the ABS-ECU eonneotons 



.1- 



•■mi Aj&fy-'H 



in t h e chart. 
Caution 

Short-circuiting the positive (+) probe between a 
connector terminal and ground could damage the 
vehicle wiring, the sensor, ABS-ECU, or all three. Use 
care to prevent this! 

If voltmeter shows any division from standard value, check 
the corresponding sensor, actuator and related electrical 
wiring, then repair or replace. 

After repair or replacement, recheck with the voltmeter 
to confirrri that the repair has corrected the problem. 



Connector terminal arrangement for 
troubleshooting 



1 I Z 1 3 H I 5 1 6 M 8 1 9 luminal 3IMI15I16II JM 
ll9P0Rll22ra?«l25|26B)l2^3O|]ll32l33|3«|3fl 



14X0184 

Terminal arrangement shown on the 
special tool connector 



18|17|16|I5|1<|I3|1?|1I|I0|9|8I 7 jfj 5 1 « I 3 1 2 1 I 
U5l34|33l3a31|30M?8K?BiB5IZOZ3l;2|ZlBD|iT 



14X0185 
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ABS-ECU Connector Terminal Arrangement 
Caution 

1 . Use the special tool (MB991356) to check the ABS-ECU 
terminal voltage and resistance. 

2. The ABS-ECU connector terminal arrangement for 
"troubleshooting is different from the terminal 
arrangement shown on the special tool connector. 
So take the readings from the terminal numbers of 
the special tool when checking. 

Example 



ABS-ECU connector terminal 
number for troubleshooting 


Terminal number shown on 
the special tool connector 


18 


i 
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Terminal No. 


Check point 


Check condition 


Normal condition 


2 


Relay power supply (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


6 


G sensor (Input) 


Ignition switch: ON (Vehicle parked on a 
level surface) 


Approx. 2.5 V 


1.7 


F.L (R.R.) solenoid valve (Output) 


Ignition switch: OFF 


0 V 


Ignition switch: ON 


Battery positive 
voltage 


18 


Ignition switch (Input) 


Ignition switch: ON 


Battery positive 
voltage 


Ignition switch: START 


0 V 


2.2 


Valve relay monitor (Input) 


ignition switch: OFF 


0 V 


Ignition switch: ON " ; it 1 £ 


attery positive . 

voltage 


23 


Diagnostic communication 
(Input/Output) 


Scan tool: connected 


Serial communica- 
tion with the scan 
tool 


Scan toOl: disconnected 


1 V or less 


24 


Diagnostic selection (Input) 


Scan tool: connected 


ov * 


Scan tool: disconnected 


Approx. 1 2 V 


25 


ABS warning light (Output) 


Ignition switch: ON E 

V 


lattery positive * 
oitage 


29 


Stop light switch (Input) 


Ignition switch: ON (stop light switch ON) 


5 V or more 


gnition switch: OFF (stop light switch 
OFF) 


1.5 V or more 


35 


F.R. (R.R.) solenoid valve (Out- 


Ignition switch: OFF "1 


OV 


put) 


Ignition switch: ON 


Battery positive, ' ' 
voltage , 
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TERMINAL RESISTANCE AND CONTINUITY CHECK 

1. Turn the ignition switch to OFF. . i ^ > 

2. Disconnect the ABS-ECU connector. 

3. Measure the resistance and check for continuity between 
the terminals of the ABS-ECU harness-side connector 
while referring to the check chart. 

I ■ , , US! 

NOTE 

1. When measuring resistance and checking continuity, 
a harness for checking contact pin pressure should; 
be used instead of inserting a test probe. 

2. Checks do not have to be carried out in the order 

given in this chart. , ~ ? ■ 

Caution 

Be careful not to check at wrong terminals, or the 
part, such as harness,' ABS-ECU; ohmmeter will be 
damaged. 

4. If the ohmmeter shows any deviation from the normal 
condition, check the corresponding sensor; actuator afid 
related electrical wiring, and theft repair or replace. 

5. After repair or replacement, recheck with the ohmmeter 
to confirm that the repair or replacement has corrected 
the problem. 



|18|17|16|15|14|13|12|11|10| 9|8|7|6|5|4|3|2|1| 

13513413313213113-29-28127126-25124123122-21-20-1- 
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Terminal No. 


Check point 


Check condition 


Normal condition 


5-ground 


Motor monitor 


At all times 


Continuity 


9-ground 


ABS-ECU ground 


At all times ■ < 


Continuity 


11-10 


R.L sensor 


Ignition switch: OFF 


1 .0-1 :2 IcQ 


20-ground 


G sensor ground 


At all times 


Continuity 


26-2 


Motor relay 


Ignition switch: OFF 


Approx. 50 Q 


27-2 


Valve relay 


Ignition switch: OFF 


Approx. 1 00 Q 


30-28 


R.R. sensor 


Ignition switch: OFF 


1.0-1.2 kQ 


32-15 


F.L. sensor 


Ignition switch: OFF 


1.0-1,2 kQ 


33-31 


F.R. sensor 


Ignition switch: OFF 


1 .0-1. 2 kQ 



34-ground ABS-ECU ground At all times Continuity 
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7 ^ Check connector 
c ^ 3 "^ ECU 



Front 

harness 



MB991 356 



A14NOWO 
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ABS OPERATION CHECK 

WHEEL SPEED SENSOR OUTPUT VOLTAGE CHECK 

1 . 'Lift up the vehicle and release the parking brake. 

2. Disconnect the ECU harness connector and measure 

from the harness side connector. 

Caution r ' 

Set the special tool and use the check connector to 
check. Do not connect the connector (Special Tool) 
marked with "*" except when recording the waveform 
on a driving test. In such a case, ' connect the 
connector to the ECU. 

3. Rotate the wheel to be measured at. approximately 

1/2- 1 rotation per second, and. check the output voltage 
using a circuit tester or an oscilloscope. 



Wheel speed 
sensor 


Front left 


Front right 


Rear left 

f, I 


Rear right 


Terminal No. 


4 


21 


9 


26 


5 


11 


8 


24 



Output voltage 

When measuring with a voltmeter: 
70 mV or more 

When measuring with an oscilloscope: 
200 mVp'p or more 



Connector terminal arrangement 



1 1 1 ; 1 1 ] l < l s 1 1 1 1 1 a 1 9 lioii in?l Wlislp/Esl 

11 9PWZ ll22|Z^ 4|2SjggZ7lZa| Z9|3P|31|3Z[33|3«5sr 
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Terminal arrangement shown on the 
special tool connector 



|18|17|l6|lS|l4 |l 3|i;|ll|10| 9 |»|7 |8|i|«|3|?fT 
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Caution 

1. Use the special tool (MB991 356) to check the ABS-ECU 
terminal voltage and resistance. 

2. The ABS-ECU connector terminal arrangement is' 
different from the terminal arrangement shown on 
the special tool connector. So take the readings frdffl 
the terminal numbers of the' special tool when 
checking. 

Example 



ABS-ECU connector 
terminal number 


Terminal number shown on 
the special tool connector 


18 


1 



If the output voltage is lower than the above values, the 
reason could be as follows: 
• Faulty wheel speed sensor. 
So replace the wheel speed sensor. 
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Inspecting Wave Forms With An Oscilloscope 

Use the following method to observe the outDut voltaae wave 
form from each wheel sensor' with an oscilloscope " 
• Start the engine, and rotate the front wheels by engaging 
1st gear (vehicles with manual transaxle) or D range 
(vehicles with automatic transaxle). Turn the rear wheels 
manually so that they, rotate at a constant speed: 

NOTE 

1. Check the connection of the sensor harness and 
connector before using the oscilloscope. ; 

2. The wave form measurements can also be taken white 

the vehicle is actually moving. 

3. The output voltage will be low when the wheel speed 
'is low, and similarly it will be higher as the wheel speed 
incleases. 



Points In Waveform Measurement 



Symptom 


Probable causes 


Remedy 


Too small or zero waveform 
amplitude 


Faulty wheel speed sensor 


Replace sensor 


Waveform amplitude fluctuates ex- 
cessively (this is no problem if the 
minimum amplitude is 100 mVor 
more) 


Axle hub eccentric or with large runout 


Replace hub 


Noisy or disturbed waveform 


Open circuit in sensor 


Replace sensor 


Open circuit in harness C 


orrect harness 


Incorrectly mounted wheel speed sensor 


Mount correctly 


ABS rotor with missing or damaged teeth 


..replace AB$ rotor 



NOTE 

The wheel speed sensor cable moves following motion of the front or rear suspension. Therefore, it is likely that 
it has an open circuit only when driving on rough roads and it functions normally on ordinary roads. Tt is', inerefore, 
recommended to observe sensor output voltage waveform also under special conditions, such as rough roaddriving. 
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When turning by 

, hand ~ , ■ . 
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When' idling (5-6 km/h) 

1st gear (manual transaxle) or 

Dranqe (automatic transaxle ) 
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HYDRAULIC UNIT (HU) CHECK 9BR»m| 

Caution 

Turn the ignition switch off before connecting or 
disconnecting t h e scan tool. 

If the scan tool is disconnected while the ignition switch isj 
ON, the ABS diagnostic trouble codes will be memorized! 
-and the 'ABS warning' light' may Illuminate. 
1. Jack up the vehicle and support: the vehicle with rigid; 
racks placed at the specified jack-up points Or; place the S 
wheels which 'are checked on the rollers of the braking 
force tester. " ' 

Caution 

1. The roller of the braking force tester and the tire; 
should be dry during testing. •> ■■■ '/ ! 

2. : When testing the front brakes, apply the parking!, 

brake, and when testing the rear brakes, stop tries 
front wheels by chocking them. , — — 

2. 



Release the parking brake, and feel the '"drag rfdrc 
torque) "on 'each road wheel. " '„ ,7 0 -a\ 
When using "the baking force tester, take "a reading of ? 
tfie 'brake drag force'. V 
,3, Turn the ignition key to the OFF position and set the j 
scan tool as showntin the diagram., ^ 

4. After checking lhatihe shift lever <M/T> or fbasselector 
lever <A/T> is in neutral, start Iheertginei' ^ j 

NOTE; *" ) ,v 52, » , 

1. At this time, the ABS systftn vyili switch : to the scan! 

tool mode and the ABS warning UghtwiH illuminali. i 
'2. When the ABS has' been interrupted by the 1a!il-safe • 

function, the scan tool actuator testing canifiot be! 
used. i 

5. Use the scan tool to force-drive the actuator. j 

6. Turn the wheel by handiand check the change in braking 
force when the brake Dedat is -depressed. 
Whorj using the braking force tester, depress the brake 

pedal until the braking force is at the following values, 
and check to be sure that the braking force changes 
to the brake drag force inspected in step 2 when the 
actuator is force-driven. 



Front wheel N(lbs.) 


785-981 (176-220) 


Rear wheel N(lbs.) 


588-785 (132-176) 



7. 



The result should be as shown in the following diagram. 
If the result of inspection is abnormal, correct according 
to the "Diagnostic Table." 



JrC. 



t i i " l' ' I 
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Pedal 
operation 



Depressed 



Released 



i i ■ 
i i 

— ^lui — r--- 



I 

.. I 



• Increase in pressure _ - u 



-I— I-J— l-A- j-i 
Scan tool actuator test 1 
(Item Nos. 04, 05) start __]_. 



Solenoid 
valve position 



• Reduction in pressure ! 



Checking the 
brake force 



(when not working) 
Steady pressure 

Lock 



Drag force when the 
pedal is free 



. — , — i 



T-'-r-- 



L 

I 



3 seconds 



.! / 



-t-4- 

3 seconds 
J 1— 



" 6 seconds 



r 



Diagnosis Table 



No. 


Operation 


Judgement- 
Normal 


Judgement- 
Abnormal 


Probable cause 


Remedy 


04 


(1) Depress brake pedal to 
lock wheel. 

(2) Using the scan tool, 
select the wheel to be 
checked and force the 
actuator to operate. 

(3) Turn the selected wheel 
manually to check the 
change of brake force. 


Brake force 
released for 6 
secondsafter 
locking. 


Wheel does not 
lock when brake 
pedal is de- 
pressed. 


Clogged brake 
line other than 
HU 


Check and clean 
brake line 




Clogged hydrau- 
lic circuit in HU 


Replace HU 
assembly 


05 




Brake force is 
not released 


Incorrect HU 
brake tube 
connection 


Connect 
correctly 










HU solenoid 
valve not func- 
tioning correctly 


Replace HU 
assembly 



After inspection, disconnect the scan tool immediately 
after turning the ignition switch to OFF. 
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MOTOR OPERATION CHECK ssaooisootfi 

Connect the battery and check to be sure that the sound 
of the hydraulic unit motor operating can be heard. 

Caution 

The battery power should not be applied for more than 

1 second. *-* 



ABS MOTOR RELAY AND ABS VALVE RELAY CHECK 

i > 35291090072 

1. Remove the splash shield. (Refer to .GROUP 42 
- Fender.) v 

2. Remove the relay box mounting, bolts, 

. ' r % 1 



Insert the tip of a screwdriver into the space between 
the hydraulic unit and the, relay box ooveja?idi'ui»|i Hi 
to open the tab at one-place', arid then remove the ccjverj 
Take out all of the relays from the relay, box and check 
the continuity between the terminals; when .po&er js hot 
supplied and when power is supplied. . 



ABS Motor Relay 



When no curre 
flows 


n t Between termini 
85-86 


S 30-60 0 


Between termiri 
30-87 


als ■■> No continuity 


When current flo 
between term 
85-86 


ws Between terminal! 
i n a I s 30-87 ( 


i Continuity 
approx. 0 CI) 



TSB Revision 



35C-26 
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ABS-ECU 



n, n 



14X0316 
00003626 




ABS Valve Relay 



Whpn nn nnrrpnt 

V V 1 Id 1 1 1 \J UUI 1 CI IL 

flows 


RpfvA/ppn tprmihfllQ 

LJO LVV C/C/l 1 Lwl 1 1 III IO.IO 

85-86 


60-120 Q 


DUlWfcJfcJl 1 let ililllcllo j. 

30-87a (a 


v/Uiiuiiuiiy 

pprox. 0 £2) 


RohA/oon form ino Ic 
DclWccI 1 lt-illlllld.lv: 

30-87 


' Kirk r*r\ntini iit\/ 

vhu oui iui iuiiy 


When current flo 
between terminals 
85-86 


ns Between termir 
30 - 87a 


ials No c6ntinuity' : 


Between terminals 
30-87 


Continuity 
(approx, 0 Q) 



POWER RELAY CHECK 3520110006s 

Remove the instrument under cover and remove the poweij 

relay. - : > 



Battery voltage 


Terminal No. ; ' 




2 


3 


4 


Power is not supplied 




o — 




0 


Power is supplied 


o- 




— o- 





REMEDY FOR A FLAT BATTERY 35200350072' 

When booster cables are used to start the engine when the' 
battery is completely flat and then the vehicle is immediately; 
driven without waiting for the battery to recharge itself to 
some extent, the engine may misfire, and driving rftighrt not 
be possible. 

This happens because ABS consumes a great arflount of 
current for its self-check function; the remedy is to either 
allow the battery to recharge sufficiently, or to remove the, 
fusible link for ABS circuit, thus disabling the anti-skid brake 
system. 

The ABS warning light will illuminate when the fusible link 
(for ABS) is removes. 

After the battery has sufficiently charged, install the fusible 
link (for ABS) and restart the engine; then check to be sure 
the ABS warning light is not illuminated. 
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WHEEL SPEED SENSOR 
REMOVAL AND INSTALLATION 



35200830101 



Pre-removal Operation 

• Splash Shield Removal <Front only, 
(Refer to GROUP 42 - Fender.) 



Post-installation Operation 

• Wheel Speed Sensor Output Voltage dfteek 
(Refer to P.35C-21.) * 

• Splash Shield Installation <Front only> 
(Refer to GROUP 42 - Fender.) ;i 



Front 



Rear 




14X0134 




'if: " 



Front wheel speed sensor removal 
steps 

1. Clip 

►A-^ 2. Front wheel speed sensor 

Front ABS rotor removal 

3. Drive shaft <Front ABS rotoo 
(Refer to GROUP 26 - Drive 
Shaft.) 



Rear wheel speed sensor removal 
►A-^ 4. Rear wheel Speed sensor 

Rear ABS rotor removal steps 

5. Drive shaft <Rear ABS rotoo 
(Refer to GROUP 27 - Drive 
Shaft.) 

NOTE 

The ABS rotor is integrated with the drive shaft and is not 
disassembled. 
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ABS <AWD> - Wheel Speed Sensor 



Front 




Rear 




NlSnftiiu 










WABS 
y y rotors 
J toothed 




JIKaBS 
rotor's 

fl toothed 
surface 

00000081 




surface 





INSTALLATION SERVICE POINT 

►A^ FRONT WHEEL SPEED JSENSOBZREAR WHEEL 
SPEED SENSOR INSTALLATION 

The clearance between the wheel speed sensor and the ABS 
rotor's toothed surface is not adjustable, but measure the 
distance between the sensor installation surface and the ABS 

rotor's toothed surface. 

Standard value: 28.2-28.5 mm (1.11-1.12 in.) 



INSPECTION 35200840008 
WHEEL SPEED SENSOR CHECK 

Refer to GROUP 35B- Wheel Speed Sensor Check. 




WHEEL SPEED SENSOR INSULATION CHECK 

(1) Remove all connections frofn the wheel speed sensor, 
and then measure the resistance between terminals (1) 
and (2) and th<3 body of the wheel speed sensor. 

Standard value: 100 kQ or more 

(2) If the wheel speed sensor insulation, resistance is outside 
the standard value range, replace with a new#ieel speed 

sensor. a ' ! % 



ABS ROTOR CHECK 

Check whether ABS rotor is broken or deformed, and, if so, 
replace the ABS rotor. 
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G-SENSOR 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Radio and Tape Player Removal and Installation 
(Refer to GROUP 54 - Radio, Tape Player, -CD 
player, Amplifier, Speaker and Antenna.) 



352010*0108 




G-sensor 



A14X0426 



Caution 

Do not drop the G-sensor or subject it to shocks. 
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INSPECTION ^0 Ba- 

g-sensor check 

(1) Disconnect the G-sensor connector and connect the 
special tool (test,; harness set:,, MB991 348) between the 
terminals of. the .disconnected connector. - • 

(2) Turn the ignition switch to ON and take a reading of 
the following output voltage. 

Between terminals (2) and ( 3 ) 

Standard value: 2.4-2.6 V 



(3) With the special tool still connected, secure the G-sensor 
so that the FRONT mark on the sensor mounting surface 
is facing straight down, and then take a reading of the 
following output voltage. 

Between terminals (2) and (3) 

Standard value: 3.3-3.7 V 

(4) If the voltage is outside the standard value; after checking 
to be sure that there is no abnormality in the power supply 
-and earth, wires, replace the G-sensor. 
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ABS-ECU 

REMOVAL AND INSTALLATION 



35200980165 



Pre-removal and Post-installation Operation 

• Cowl Side Trim (R.H.), Front Scuff Plate Removal 
and Installation (Refer to GROUP 52A- Trims.) 




Removal steps 

1. Control unit COVer 

2. ABS-ECU 



INSPECTION 35200990113 

ABS-ECU CHECK 

Refer to P.35C-18. 
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PARKING BRAKES 



CONTENTS 



GENERAL INFORMATION 2 

LUBRICANTS 3 

PARKING BRAKE CABLE <DRUM BRAKE>* 



PARKING BRAKE CABLE <DRUM-IN-DISC 
BRAKE>* 8 

PARKING BRAKE DRUM 10 



PARKING BRAKE LEVER* 6 

ON-VEHICLE SERVICE 4 

Lining Running-in , . . 5 

Parking Brake Lever Stroke Check and 

4 

... 5 



Adjustment , 

Parking Brake Switch CheCRV. 



1 x%,v 



SERVICE SPECIFICATIONS . . . 3 

TROUBLESHOOTING 3 



WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-reiated component, can lead to personal 
injury or death to service personnel (from inadvertent firingofthealr bag)ortothedriverandpassenger(from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B~ Supplemental 
Restraint System (SRS) and GROUP 00 - Maintenance Service before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

INOTE 

The SRS includes the following components:SRS-ECU, SRS warning light, air bag module, clock spring and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are 
indicated in the table ot content's by an asterisk ("). 
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PARKING BRAKES - General Information 



GENERAL INFORMATION 

The parking brake is of a mechanical rear-wheel 
brake construction in all vehicles. Drum-type or 
drum in disc-type brakes are employed depending 
on the vehicle model. 

CONSTRUCTION DIAGRAM 



29199919999 



The operation method utilizes a parking brake lever 
which is in an offset position at the passenger's 
side. 



Parking brake lever 



Parking brake cable 



4 ■ "'. ; * irt sij 




Parking brake switch 



£14X0253 



HO ■ •; j. 
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SERVICE SPECIFICATIONS 



Item . * 


Standard value 


Limit 


Parking brake lever stroke 


Vehicles with drum-in-disc brake 


3-5 notches 




Vehicles with drum brake 


5-7 notches 




Brake lining thickness mm (in.) 


2.8 (.11) 


1.0 (.039) 


Brake drum inside diameter mm (in.) 


188.0 (6.8) 


169.0 (6.7) 



LUBRICANTS 



Items 


Specified lubricant 


Backing plate 


Brake grease SAE J310,NLGI No. 1 


Shoe and lining assembly 


Adjuster 



TROUBLESHOOTING 



Symptom 


Probable cause - 


Remedy 


Brake drag 


Incomplete release of parking brake. 


Correct - "/ 

- — j-r ; 'i~" r i 'Avf —f- ■ 


Incorrect parking brake adjustment 


Adjust j ! " "" • V , ' 


Insuff icient parking 
brake function 


Worn brake pad 


Replace; !w&*pfr. 

— M-l 1 j , ; '•; V' *r — — i-« 1 


Excessive parking brake lever stroke 


Adjust the parking brake|lever stroke 
or check the parking brake cable 

routing |: L ~-* ■ ---- ..2i»H j . N 


Grease or oil on pad surface 


Replace — " '" "'" " " " 


Parking brake cable sticking' 


Replace 



fi ; i' 
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ON-VEHICLE SERVICE 

PARKING BRAKE LEVER- STROKE CHECK AND 
ADJUSTMENT 

1. Pull 'the parking brake lever with a force of approx. 
196 N (45 lbs.) and count the number of notches. 

Standard value: 

3-5 notches * ' ' 

< V e h i c I e s with drum-in-disc brake> 

5-7 notches „ "i /" T LZ1 j 

<Vehicles with drum brake> 

Caution . . , . 

The 1 96 N (45 lbs.) force of the parking brake lever, 

must be strictly observed. 2 ' - 




A14X0250 



2. If the parking brake lever stroke is not the standard vatue,, 
adjust as described below. 

(1) Remove the inner compartment mat of the floor c&l- 
sole. 

(2) Loosen the adjusting nut to the end of. the cable 
rod, thus freeing the parking, brake cable,, , '■ 



<Vehicles with drum brake> 

With the engine idling, forcefully depress the brake pedal' 
five of six times and confirm that the pedal stroke stops 
changing. 

NOTE 

If the pedal stroke stops changing, the automatic-adjustment 
mechanism is functioning normally, and the clearance between 
the shoe and drum is correct. 




<Vehicles with drum-in-disc brake> 

1. Remove the adjustment hole plug, and then use a flat-tip 
(-) screwdriver to turn the adjuster in the direction of 
the arrow (the direction which expands the shoe) so that 
the disc will not rotate. 

2. Return the adjuster five notches in the direction opposite 
to the direction of the arrow. 
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Adjusting nut 
Pin 



Nut holde 






14X0294 



3. Turn the adjusting rju| tj. adjust Wf&rkirtg 6rakeiiy% 
stroke to within the standard value range. 

Caution 

If the number of brake lever notches engaged is less 

than the standard value, the i^ible ' flip^ »j#*i1psMlleel 
excessively. Be sure to adjust it to within the standard 
value. 

4. After making the adjustment, check to be sure that there 
is no play between the adjusting nut and the, pin< ; 
Also check that the adjusting nut is securely field at t,he 
nut holder; ' *« h ^ ' ^ ~" \ 

5. After adjusting the lever stroke, jack Jujp, i|h|s rear of the 
vehicle. ." - t^ • '■' nit. . 

6. With the parking brake lever in the released position, 
turn the rear wheel to confirm that the rear brakes are 
not dragging. 





a \ j 



my 



14X0251 




Spring scale 



Approx. 

40 mm (1 .57 in.) 



PARKING BRAKE SWITCH CHECK 36100330063 

1. Disconnect the connector of the parking brake switch, 
and connect an ohmmeter to the (parking i bratfe switch 
and the switch installation bolt. 

2. The parking brake switch is good if there is continuity 

when the parking brake lever is pulled and there is no 
continuity when it is returned. 



LINING RUNNING-IN ^99199119949 

< Vehicles with drum-in-disc brake> 

Carry out running-in by the following procedure wHeh replacing 
the parking brake linings or the rear 'brake disc rotors, or 
when brake performance 'is insufficient. 

(1) Adjust the parking brake Stroke to the Speified value. 

(2) Hook a spring scale onto the center of the parking brake 
lever grip and pull it with a force of 98- 14ZW (22-33 
lbs.) in a direction perpendicular to the handle. 

(3) Drive the vehicle at a constant, speed of 35-50 km/h 
(22-31 mph) for 100 metres (328 ft). 

(4) Release 'the parking brake and let the brakes cool for 
5-1 0 minutes. 

(5) Repeat the procedure in steps (2) to (4) 4-5 times. 

Caution 

Carry out running-in in a place With good visibility, and 
pay careful attention to safety. 
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PARKING BRAKE LEVER 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Floor Console Removal 

(Refer to GROUP 52A- Floor Console.; 



CAUTION: SRS 

1. When removing and installing the floor console, 
do not let it bump against the SRS-ECU or other 
components. 

2. Before removal of SRS-ECU, refer to GROUP 
52B- SRS-ECU. 



36100130069 



Post-installation Operation" 

• Parking Brake Lever Stroke Adjustment 
(Refer to P. 36-4.) 

• Floor Console Installation 

(Refer to GROUP S2A- Floor Console.) 




Ratchet plate 




Section A-A 



Ratchet 
pawl 




Section 'B-B 



L_3 




14X0099 



14X0010 



14X0009 



00000086 



Removal steps 

1. Adjusting nut 

2. Parking brake stay 

3. Bushing 

4. Parking brake switch 

5. Parking brake lever 
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PARKING BRAKE CABLE <DRUM BRAKE> 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

Floor Console Removal 

(Refer to GROUP 52A- Floor Console.) 



CAUTION: SRS 

1. When removing and installing the floor console, 
do not let it bump against the SRS-ECU or other 
components. 

2. Before removal of SRS-ECU, refer to GROUP 

52B- SRS-ECU. 



i .» ; « i, %\ 
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Post-installation Operation ' 
• Parking Brake Lever Stroke Adjustment (Refer to 
P.36-4.) s 

. Floor Console Installation (Refer to GROUP 52A 
- Floor Console.) 




Removal steps 

1 . Rear brake drum 

2. Shoe-to-lever spring 

3. Auto adjuster assembly 
8. Eteteirterslspeingipring 



7. Shoe hold-dowrt cup 

8. Shoe hold-down soring 

9. Shoe hold-down pin 

10. Shoe' alrid " 



6. Lever return' spring 



12. Parking brake cable 
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PARKING BRAKE CABLE <DRUM-IN'D1SC BRAKE> 

REMOVAL AND INSTALLATION 



r i - a 
38100190098 



Pre-removal Operation 

• Floor Consol Removal 

(Refer to GROUP 52A- Floor Console.) 



CAUTION: SRS 

1. When removing and installing the floor console, 
do not let it bump against the SRS-ECU or other 
components. 

2. Before removal of SRS-ECU, refer to GROUP 

52B- SRS-ECU. 



Post 



Parking Brake Lever Stroke Adjustment 
(Refer to P.36-4.) ^ 
Floor Console Installation 

(Refer to GROUP 52A- Floor Console.) 



r 



49-59 Nm 
36-43 ft.lbs. 




Removal steps 

1 . Rear brake assembly 

2. Rear brake disc 

►B-^ 3. Shoe-to-anchor spring (rear) 
►B-^ 4. Shoe-to-anchor spring (front) 

5. Adjusting wheel spring 
71 li 6. Adjuster 
^ 7. Strut 



8. Strut return spring : 
•^B^ 9. Shoe , hold-down cup 

10. Shoe hold-down spring 

1 1 . Shoe hold-down pin 

12. Shoo and lining assembly 

13. Clip , ■ . , 

1 4 . Parking brake cable 
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14X0239 




Shoe hold- 
clown cup 




/ Paint 
Shoe-to-anchor spring (rear) 



Forward 



A14C0026 



REMOVAL SERVICE POINT 

4*>> REAR BRAKE. ASSEMBLY REMOVAL 

Remove the rear brake assembly and 'support, it with wire 
or similar. .. ltiG c ■. 



<4B*> SHOE HOLD-DOWN CUP REMOVAL 

Extend the shoe and lining assembly, and remove the shoe 
hold-down cup.! 



INSTALLATION SERVICE POINTS 

►A^ ADJUSTER INSTALLATIONS 

Install the adjuster so that the shoe adjusting-bolt of left hand 
wheel 'is attached towards the front of the' vehicle, and the 
shoe adjusting bolt of right hand wheel is towards the rear 
of the vehicle. 



►B^ SHOE-TO-ANCHOR SPRING INSTALLATION 

The load on the respective shoe-to-anchor springs is different, 
so the, spring in the figure has been painted. ' 

NOTE 

The figure shows the left wheel; for the right wheel, the 

position is symmetrical. - # J ! 
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PARKING BRAKE DRUM 

REMOVAL AND INSTALLATION 



Post-installation Operation 

Parking Brake Lever Stroke Adjustment 
(Refer to P.36-4.) 



74-88 Nm 
54-65 ft.lbs 



49-59 Nm 
36-43 ft.lbs 




10 9 14X024? 



affT X 



if,-/ ■ ■[ 



j 





14X0347 




6 



Sib* 



14D660 



?raKe grease : SAE j'JTtf, AVSf rVo.f 



00000187 



Removal steps 

^A^ 1. Rear brake assembly 

2. Rear brake disc 
►B-4| 3. Shoe-to-anchor spring (rear) 
►B<4| 4. Shoe-to-anchor spring (front) 

5. Adjusting wheel spring 
71 • 6. Adjuster 

7. Strut 

8. Strut return spring 



-*|B^ 9. Shoe hold-down cup 

10. Shoe hold-down spring 

11. Shoe hold-down pin 

12. Shoe and lining assembly 

13. Clip 

14. Parking brake cable 

15. Rear hub assembly 

16. Backing plate 
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Paint 



Shoe-to-anchor spring (rear) 
"O 3 Forward A14CO026 



REMOVAL SERVICE POINTS 

^A^REAR BRAKE ASSEMBLY REMOVAL 

Remove the rear brake assembly and support it with wire 
or. similar. 



<4B> SHOE HOLD-DOWN CUP REMOVAL 

-Extend the shoe and lining assembly, and remove the shoe 
hold-down cup. 



INSTALLATION SERVICE POINTS 

ADJUSTER INSTALLATION 

Install the adjuster so that the shoe adjusting bolt of left hand 
wheel is attached towards the front of the vehicle, and the 
shoe adjusting bolt of right hand wheel is towards the rear 
of the vehicle. 



»>B4 SHOE-TO-ANCHOR SPRING INSTALLATION 

The load on the respective shoe-to-anchor springs is different, 
so the spring in the figure has been painted. 

NOTE 

The figure shows the left wheel; for the right wheel, the position 
is symmetrical. 
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PARKING BRAKES - Parking Brake Drum 





14X0367 



INSPECTION 36100260058 

BRAKE LINING AND BRAKE DRUM CHECK 

(1 ) Measure the thickness of the brake lining at several places.! 
Standard value: 2.8 mm (.11 in.) 
Limit: 1.0 mm (.039 in.) 
Caution 

Replace the brake shoes if "the thickness of the brake 
lining is 



the limit value or less. 



(2) Using a dial gauge caliper or micrometer (for inner side), 
measure the brake disc drum inner diameter at two or 
more places. - 

Standard value: 188.0 mm (8.8 in,) . . ' 

Limit: 169.0 mm (6.7 in.) ! 

Caution 

Replace the drum if the brake disc drum inner diameter 
is the limit value or more. 
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GENERAL INFORMATION 



CONTENTS 
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ON-VEHICLE SERVICE 7 

Bleeding 9 

Checking Steering Wheel Return to Center 8 

Fluid Level Check 8 
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Oil Pump Pressure Test 10 

Power Steering Pressure Switch Check 13 

Stationary Steering Effort Check 8 

Steering Angle Check 7 

Steering Wheel Free Play Check 7 

Tie Rod End Ball Joint Breakaway Torque Check 



POWER STEERING HOSE'S 
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POWER STEERING OIL PUMP 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or anv SRS-related component, can lead to personal 
injury or death to service personnel (from inadvertent firing of the air bag) or to the driver and passenger(from rendering 

the SRS inoperative). ... " 1 ■ 

(2) Service or maintenance of any SRS component or SRS-related component must be performed onlyifcin authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B - Supplemental Re- 
straint System (SRS) and GROUP 00 -Maintenance Service before beginning any service or maintenance of any com- 
ponent of the SRS or any SRS-related component. 

NOTE » 
The SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clockspring and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are indi- 
cated in the table of contents by an asterisk (*). 
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STEERING - General Information 



GENERAL INFORMATION 

The type of power steering which is responsive 
to engine speed has been adopted in all models. 
The main features are as follows. 
Four-spoke steering wheel has been adopted. In 
addition, SRS (Supplemental Restraint System) is 
provided as a standard in all vehicles. 



37200010073 



The steering column in all vehicles has a shock 
absorber mechanism and a tilt steering mechanism. 
A vane-type oil pump with a fluid flow control system 
included has been adopted. 
The steerihg gear and" linkage is an integral rack 
and pinion type. *' 



Items 


2.0L Engine (Non-turbo) 


2.0L Engine (Turbo) 
and 2.4L Engine 


Gear box 


Steering gear type 


Rack and pinion 


Rack and pinion 


Oil pump 


Oil pump type 


Vane type 


Vane type 


Displacement cm 3 /rev. (cu.in./rev.) 


10.5 (.64) 


9.6 (.59) ^ 


Relief set pressure MPa (psi) 


8.8 (1,277) 


8.8 (1,277) 



CONSTRUCTION DIAGRAM 



' ; .... ' jM".. v* * "¥i",J 



Steering wheel 



<2.0L Engine (Non-turbo)> 

Oil reservoir 




<2.0L Engine (Turbo) 
and 2.4L Engine> , ' 5i ' 



Cooler pipe 



Oil reservoir 



A13X01H 



Cooler pipe 
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SERVICE SPECIFICATIONS 



Items 


Standard value 1 

UlUI IUUIU vuIUVj 


Limit 


Steering wheel free play mm (in.) 


with engine stopped 






with hydraulic operatior 


— 

1 


. ... ".. i-.n "tOiiZ i 

on i-i p\ 


Steering angle 


Inner wheel 


FWD 


^9 o ^n'+ 9" 


*■ .. .i — t 


AWD 






Outer whee 


FWD 


97°nn' 




AWD 




1 ' 


Tie rod end ball joint breakaway torque Nm (in.lbs.j 


0.5-2.5 (4-22) 




Stationary steering effort N(lbs.) 


34 (7.6) or less. . 




Fluctuation allowance N (lbs.) 


5.9 (1 .3) or less 




Oil pump pressure MPa (psi) 


Oil pump relief pressure 


8.3-9.0 (1,209-1 ,309) 




Pressure under no- 
conditions 


oad 0.8-1.0 (1 14-14; 


)) _ 

/ 


Steering gear retention 
hydraulic pressure 


8.3-9.0 (1,209-1,309) 


J. 


Power steering pressure switch 
operating pressure MPa (psi) 


ON -4 OFF 


| _ 

1.5-2.0 (2 1 3 -2 84) 




OFF -» ON 


0.8 (114) or less * 




Total pinion torque Nm (in.lbs.) 


0.7-1.4(6-12) 


- . 

•:v, . 


Tie rod swing resistance N (lbs.) 


7.8-27 (1.8-6.2) y - 


He rod swina toraue Nm (in. lbs.). 


1.5-4.9 (13-43V 




Clearance between shaft and oil pump body mm (in.) 




0.07 (.0276) 


v 



LUBRICANTS 



37200040065 



Items 


Specified lubricant' 


Quantify 


Gear box 


Bearing 


Automatic Transmission Fluid "DEXRON II" 

'< 
j ■ 


As required 


O-ring 


Oil seal 


Special tool (MB991 214) 


Pinion and valve assembly 
seal ring part 


Bellows 


Silicone grease 


As required 


Oil pump 


Power steering fluid 


Automatic Transmission Fluid "DEXRON ir 


0;9drTt?{.95qt.) 


Flow control valve 


Automatic Transmission Flutd^DEXRON II" 


As required 

) Hi/ r. 


Friction surface of rotor 
vane, cam ring and pump 
cover 


O-ring 
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SEALANTS 



'37200060051 



I t e 


m s 


Specified sealant 


mi 


Power 
steering 
gear box 


End plug screw 


3M ATD Part 'No. 8663 or 'equivalent 




Power steering rack support cover screw 








Dust cover lip for tie rod end ball joint 







SPECIAL TOOLS 



37200060085 



Tool 



Tool number and name 



Supersession 



Application 




MB991113or 
MB990635 

Steering linkage puller 



MB991113-01 



Tie, rod end and knuckle 
diseonriectiori K) T Jr l 



G> 



MB990326 
Preload socket 



General service tool 



Tie rod end ball joint breakaway 
torque check 



, y,:'ijy 








MB990662 

Oil pressure gauge 
assembly 



MB990662-01 



Oil pump pressure test 



r« ; ; til I 



MB991 548 

<2.0L Engine (Non-turbo)> 

Power steering oil 
pressure gauge adapter 
(pump side) 



su n- ' o : i>")i feil 



Mil i 



MB991549 

<2.0L Engine (Non-turbo)> 

Power steering oil 
pressure gauge adapter 
(hose side) 



MB990993 or 
MB991217 
<2.0L Engine (Turbo) 
and2.4L Engine> 

Power steering oil 
pressure gauge adapter 
(pump side) 



MB990994 

<2.0L Engine (Turbo) 

and2.4L Engine> 

Power steering oil pressure 
gauge adapter (hose side) 



MB990993-01 



MB990994-01 
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mm 



Tool 


Tool number and name 


Supersession 


Application ' ' 








MB990803 

Steering wheel puller 


General service tool 

j 


Steering wheel removal 






MB991006 
Preload socket 


MB991 006-01 


Total pinion torque measure- 

in Ant 

jTi&ni ,v> 

■ - ' i tMJ 

i 






MB991204 

Torque wrench socket 




• . Rack support adjustment 
.*. „ nacK support coyer remuvi 

y 






MB990925 

Bearing and oil seal in- 
staller set 


MB990925 or 
n&r\&ra\ QPrvipp tool 


• Ball bearing removal 
MB990939 

• Rack bush oil seal installa- 
tion MB990927 . ' 

• Oil seal and beating 
installation MB990938 




MB991120 

Needle bearing puller 


Tool not available " f 


eedle roller bearing removal 




MB991 197 

Bar (long type) 


General service tool 


Baek-up washer and oil seal 

installation 

Oil seal irlstailet- guide 

1 ■->, 
' '" it* 

t 

f,- 




) 


MB991 199 

Oil seal installer 


General service tool 




/B991099 

Oil seal installer attach- 
ment 


General service tool 






MB991202 

Oil seal & bearing installer 


General service tool « 
i 


r Needle rotter bearing 

ll loldlldllUl 1 -y« 

Ball bearing installation 

.1 '* 

•say 
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Tool 


Tool number and name 


Supersession 


Application '' ' ' 




MB991214 
Rack installer 




Rack installation 

( ■■-■:>■ ■ 




@ 


MB991 203 

Oil seal & bearing 
installer 


Tool not available 


Oil seal and bearing installation 


G 




MB991317 

Seal ring installer 


Tool not available 


'Seal ring installation 




MB991 152 

Dust cover installer 


General service tool 


Oil seal installation, 

- - * ''' 
.. , ' 


S 


- > 

U 


i 


MB990776 

Front axle base 


MB990776-01 


Dust, cover installation 




MB990767 
End york holder 


MB990767-01 

lati. 


Drive pulley removal and instal- 

"" * - ...I? 


® © 


MD998719or 
MD998754 

Crankshaft pulley holder 
pin 




MB990956 

Needle bearing 
installer 


MB990956-01 


Drive shaft assembly ins&- 
tion 

•f 

• to*** ' 

•1 ■ t 


£3 




MB991 172 

Adapter 


General service tool 
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13X0126 





13A0295 




MB991113 or 
If/J MB990635 A12X00M 




B13G0035 



ON-VEHICLE SERVICE 37200,00060 

STEERING WHEEL FREE PLAY CHECK 

1. With engine running (hydraulic operation), set front wheels 
straight ahead. 

2. Measure the play on steering wheel circumference before 
wheels start to move when slightly moving steering wheel 
in both directions. 

Limit: 30 mm (1.2 in.) 

3. When play exceeds the limit, check for play on steering 
shaft connection and steering linkage. Correct or replace. 

4. If the free play still exceeds the limit value, set steering 
wheel straight ahead with engine stopped. Load 

5 N (1 lb.) towards steering wheel circumference and 
check play. 

Standard value (steering wheel play with engine 
stopped): 15 mm (.59 in.) or less 

If the play exceeds the standard value, remove steering 
gear box and check total pinion torque. 



STEERING ANGLE CHECK 37200110m 

1 . Locate front wheels on turning radius gauge and measure' 
steering angle. 

Standard value: 

Inside wheel: FWD 32°30'±2 <> ; A WD 31 o 30'±2° 
Outside wheel: FWD 27° 00'; A WD 26 0 3d' 

2. When the angle is not within the standard value, the' 

toe is probably incorrect. Adjust toe (Refer to GROUP' 
33A- On-vehicle Service.) and recheck steering angle. 

TIE ROD END BALL JOINT BREAKAWAY TORQUE 

CHECK 37200150072 

1. Disconnect tie rod and knuckle with special tool. 
Caution 

1. Be sure to tie the cord of the special tool to a 
nearby part. 

2. Loosen the nut but do not remove it. 



2. Move ball jdint stud several times and install nut on stud. 
Measure ball joint breakaway torque with special tools. 

Standard value: 0.5-2.5 Nm (4-22 in.lbs.) 

.3., When the measured value exceeds the standard value, 
replace the tie rod end. 

4. When the measured value is lower than the standard 
value, check that the ball joint turns smoothly without 
excessive play. If so, it is possible to use that ball joint. 
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STATIONARY STEERING EFFORT CHECK 

" * " 3720017007$ 

1. With the vehicle stopped on a flat, paved surface, turn 
the steering wheel to the straight ahead 'position. j 

2. Start the engine and set it to 1,000 ± 100r/min. 

Caution 

After checking the engine rpm., there must be a return 
to the standard idling rpm. 

3. Attach a spring scale to the outer circumference of the 

steering wheel and measure the steering force required 
to turn the steering wheel from the straight ahead position 
to the left and right (within a ranjp,pj 1.5 turns). 
Also check to be sure that there is ho significant fluctuation 
of the required steering force. 

Standard value: 

Steering effort: 34 N (7.6 lbs.) or less 
Fluctuation allowance: 5.9 N (1.3 lbs.) or less ( 

4. If the measured force exceeds the standard value, refer 
to the troubleshooting and make the checks and adjust-' 
ments described there. 




CHECKING STEERING WHEEL RETURN TO 

CENTER 37200180071 

To make this test, conduct a road test and check as follows.' 

1 . Make both gradual and sudden turns and check the steer-" 
ing "feeling" to be sure that there Is not' difference in 
the steering force required and the wheel return between, 
left and right turns. 

2. At a speed of 20-30 km/h (12-19 mpb)4ujri|he steering 
wheel 90°, and release the steering wheel after 1 or; 
2 seconds. If the steering wheel then' returns 70° or more, 
the return can be judged to the satisfactory. 

NOTE , ■ . 

There will be a momentary feeling or "heaviness" when 
the wheel is turned quickly, but this is not abnbrmal. (This, 
is because the oil pump discharge, amount is especially' 
apt to be insufficient during idling.) 



FLUID LEVEL CHECK 37200200007 

1. Park the vehicle on a flat, level surface, start the engine, 
and then turn the steering wheel several times to raise: 
the temperature of the fluid to approximately 50-60°C 

(122-140°F). ;) f ,? 

2. With the engine running, turn the wheel 'all the way to 

the left and right several times. 
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Fluid fluctuation 





\ 














-" 









While engine 
running 



While engine 
stopped ' , 



Return hose 





Plastic hose 



A13A0142 



Check the fluid in the oil reservoir fo(f6aMhpfor'rrlla1iess] 
Check the difference of the fluid level when the engine] 
is stopped; and while it is running. If the fluidlevel changes 
, considerably, air, bleeding should be done. 



•VC< •»> 



FLUID REPLACEMENT 37200210033 

1. Raise the front wheels on a jack, and then support them 
with rigid racks. 

2. Disconnect the return hose connection. 

3. Connect a plastic hose to the return hose, and drain 
the oil into a container. 

4. Disconnect the high-tension cable, and then while operat- 
ing the starting motor intermittently, turn the steering wheel 
all the way to the left and right several times to drain 
all of the fluid. 

Caution 

Be careful not to position-the high-tension cable near ; 
the carburetor or the fuel rail. 

t 

5. Connect the return hoses securely,' arid then secure it j 
with the 5 c l.i p ■,„-,, ^ " v ? 

6. Fill the oil reservoir with the specified fluid up to the lower j 
"position of the filter, and then bleed th£ air. •moarv 



Specified fluid: 

Automatic transmis 




"DEXRON 



in 
h 1 



2. 
3. 



BLEEDING 

1. Jack up the front wheels e%l support tlpm by using a 
rigid, rack. ^':''yr^m-'^ \\ \ 

Manually turn the oil pump pulley a few, |mes s Ji ' 
Turn the steering wheel all the way to the left and to 
the right five or six times. f -,-jJ 

4. Disconnect the high-tension cable, and then, while operat- 
ing the starting motor intermittently, turn the steering wheel 
all the way to the left and right five or six times (for 15 
to 20 seconds). • • ;.<' ; 

Caution 

1. During air bleeding, refill the fluid supply so that 
the level never falls below the lower position of 
the filter. ... \..*,?-< ■,. *< a >iQ»Jm i 

2. If air bleeding is done while engine is funning, 
the air will be broken up and absorbed into the 
fluid; be sure to do the bleeding only Whitf crank- 

mg- a x > : :\&~ fat 

5. Connect the ignition cable, and' then start the engine 

(idle). 

6. Turn the steering wheel to the left and right until there 

are no air bubbles in the oil reservoir. ... 



TSB Revision 



37A-10 



STEERING - On-vehicle Service 



Fluid fluctuation 



While engine 
running 



While engine 
stopped , 



Confirm that the fluid is not milky, and: that the level is| 
up to the specified positipn -oil the dipstick: ;« 

Confirm that there is very 8 little change id theTluid level 
when the steering wheel is turned, left jand right] 

Check whether or not the charSe in the fluid level is 
within 5 mm (.2 in.) when the enginee rs stopped, and 
when it is running. j 

Caution i r , 

1. If the change of the /kurf jeveli« r *..t«v?\.(.2 in.) 
or more, the air has not "been completely bled, 
from the system, and thus must be bled complete^ 

!y- 

2. If the fluid level rises suddenly after the engine, 
is stopped, the air has not been completely bled. 

3. If air bleeding is not complete, there will be abnor- 
mal noises from the pump and the flow-control: 
valve, 'and this condition could lessen the life of, 
the pump, etc.. &> > 



Pressure 

lauge Shut-off valv 

B990662) (Fully close) 



gai 
(M 



Thermometer Oil pump \ /fT^i 
relief \ 
pressure 




Reservoir 



Adapter* 



OIL PUMP PRESSURE TEST 37200230073 
OIL PUMP RELIEF PRESSURE CHECK 

1. Disconnect the pressure hose from the oil pump, and 
then connect the special tools. 

2. Bleed the air, and then turn the steering wheel several 

times while the vehicle is not moving so that the tempera- 
ture' of the fluid rises to approximately 50-60°C 
(122-140°F). 

3. Start the engine and idle it at 1,000 ± 100 r/min. 

4. Fully close the shut-off valve of the pressure gauge and 
measure the oil pump relief pressure to confirm that it 
is within the standard value range. 

Standard value: 8.3-9.0 MPa (1,209-1,309 psi) 

Caution 

Pressure gauge shut off valve must not remain closed 
for more than 10 seconds. 

5. If it is net within the standard value, overhaul the oil pump. 

6. . . Remove the special tools, and the tighten the pressure 

hose to the specified torque. 

7. Bleed the system. 



NOTE 

1 I: MB990993orMB991217<2.0L Engine 
(Turbo) and 2.4L Engine> 
MB991 848 <2.0L Engine (Non-turbo)> 

• 2: MB990994<2.01 Engine (Turbo) and 
2.4L Engine> 

MB991549<2.0L Engine (Non-turbo)> 
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Pressure Shut-off valve 




NOTE 

*1: MB990993orMB991217<2.0L Engine 
(Turbo) and 2.4LEngine> 
MB991 548 <2.0L Engine (Non-turbo)> 

• 2: MB990994<2.0L Engine (Turbo) and 
2.4L Engine> 

MB991 549 <2.0L Engine (Non-turbo)> 



CHECKING PRESSURE UNDER NO-LOAD CONDITIONS 

1. Disconnect, the pressure hose from the oil pump, and 
then connect the special tools. 

2. Bleed the air, and then turn the steering wheel several: 

times while the vehicle is not moving so that the tempera- ' 
ture of the fluid rises to approximately 5Q-f>0 o C 
.(122-140°^- 

3. Start the engine and idle it at 1,000 ± 100 r/min. 

4. Check whether or not the hydraulic pressure is the stan- 
dard value when no-load conditions are. createdHby fully 
opening the shut-off valve of the pressure gauge. 

Standard value: 0.8-io MPa (11^-142 psiy y* 

5. If it is not within the standard value; the. probable cause 
is a malfunction of the oil line or steering_gear box, so 

check these parts and repair as necesslr^.' ' ."■ 

6. Remove the special tools, and then tighten" the pressure 
hose to the specified torque. ' , 

7. Bleed the system. 
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warn* 



Pressure gauge 
(MB990662) 



Shut-off valve 
(Fully open) 



Thermometer 




Reservoir 



Adapter* 2 



STEERING GEAR RETENTION HYDRAULIC PRESSURE 
CHECK 

1: Disconnect the pressure hose from the oil pump, and; 

then connect the' special tools. 
2. Bleed the air, and then turn the steering wheel several 
times while the vehicle is not moving so that tlje tempera- 
ture of the fluid rises to< approximately 50-60°C 
(122-140°F). 

Start the engine and idle it at 1,000 ± 100 r/min. 
Fully open the shut-off valve of the pressure gauge. 
Turn the steering wheel all the way to the left or right; ! 
then check whether or not the retention hydraulic pressure 
is the standard value. , , ; f 

Standard value: 8.3-9.0 MPa (1,209-1,309 psi) 

When not within the standard value; overhaul the steering 
gear box. f. 
Remeasure fluid pressure.: 

7. Remove the special tools, and the tighten the pressure 

hose to the specified torque. i 

8. Bleed the system. 



3. 
4. 

5. 



6. 



NOTE 

'1 : MB990993orMB991217<2.0L Engine 
(Turbo) and 2.4L Engine> 
MB991548<2.0L Engine (Non-turbo)> 

• 1: MB990994<2.0L Engine (Turbo) and 
2.4L Engine> 

MB991 549 <2.0L Engine (Non-turbo)> 
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Shut-off valve 



Adapter* 1 Pressure 



Thermometer 




Reservoir 













3. 






4. 






5. 


i 






) 


? 




4 I 

Adapter* 2 


6. 



AUA014S 



NOTE 

• I: MB990993orMB991217<2.0L Engine 

(Turbo) and 2.4L Enaine> 

MB991 548 <2.0L Engine (Non-turbo)> 

• 2: MB990994<2.0L Enaine (Turbo} and 

2.4L Engine> 
MB991549<2.0L Engine (Non-turbo)> 



POWER STEERING PRESSURE SWITCH CHECK 

37200720051 

1. Disconnect the pressure hose from the oil bump, and 
then connect the special tools. 

2. Bleed the air, and then turn the slee/itjg 'wheel several 
times while the vehicle is-not rrrovih^SdthaTttii^eFftpera- 
ture of the fluid " rises to approximately B(3-60 b C 
(122-140°F). 

The engine should be idling. 

Disconnect the connection of the connector for the pres- 
sure switch, and place an ohmmeter in position. 
Gradually close the shut-off valve of the pressure gauge 
and increase the hydraulic pressure then check whether 
or not the hydraulic pressure that activates the switch 
is the standard value. 

Standard value: 1.5-2.0 MPa (213-284 psi) 

Gradually open the shut-off valve and reduce the hydraulic 
pressure; then check whether or not the hydraulic pressure 
that deactivates the switch is the standard value. 

Standard value: 0.8 MPa (114 psi) or less 

7. Remove the special tools, and then tighten' the pressure 
hose to the specified torque. '■• 

8. Bleed the, system. 
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STEERING WHEEL AND SHAFT 



REMOVAL AND INSTALLATION 




Removal steps 

1. Air bag module (Refer to GROUP 
52B- Air Bag Module and Clock 
Spring.) 

<^A^ 2. Steering wheel 

3. Lower column cover 

4. Column pad 

5. Upper column cover 

6. Clock spring and column switch 
assembly (Refer to GROUP 52B- 
Air Bag Module and Clock Spring.) 



A13X0238 



7. Cover <A/T> (Refer to GROUP 

23A - Automatic Transaxle key In- 
terlock and Shift Lock Mechanism- 
s') 

8. Key interlock cable <A/T> (Refer to 
GROUP 23A- Automatic Trans- 
axle key Interlock and Shift Lock 
Mechanisms.) 

9. Retainer attachment bolt 
10. Steering column assembly 
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REMOVAL SERVICE POINT'. 
^►STEERING WHEEL REMOVAL 



! 



DISASSEMBLY AND REASSEMBLY 



37200280085! 



18 Nm 
13ft.lbs, 




13X0228 
00000240 





<t4 




Ct^- 7 










5 — 








\i 




3""" 


-TO 




■--13*9170 









Disassembly steps 

1. Joint assembly 
•4fi^ ►D^ 2. Boot 

3. Outer cover 

4. Retainer 
►C-^ 5. Bearing 

^►►B^ 6. Inner cover 



7. Joint. . f ii: ) *l) i-s-a 
►A-4 8. Special bolt 
4Cfc> |>A^ 9. Steering lock bracket 
4<> ►A-* 10. Steering lock cylinder 

11. Steering column assembly 
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Shaft 





Rod 




Inner cover 



I3N0131 

00000346 



Inner cover 




I. Rod 



A13N0130 



Steering lock bracket 




Steering lock cylinder 



13E106 




DISASSEMBLY SERVICE POINTS 

BOOT REMOVAL 

(1 ) Apply grease to the inside lip of the boot, 

(2) Remove the boot while using a rod to widen the lip section. 



INNER COVER REMOVAL ^ ^ 21 

(1) Apply grease to the inside lip of the inner cover. 

(2) Cover the joint while using a rod to widen the lip section. 



(3) While using the pdto widen the inner cover from behind, 
pull the cover to remove it from the joint. 



<4C^ STEERING LOCK BRACKET/STEERING LOCK 
CYLINDER REMOVAL 

If it is necessary to remove the steering lock cylinder, use 
a hacksaw to cut the special bdlts'atthe steering lock bracket 
side. :: :i 



REASSEMBLY SERVICE POINTS 

►A^ STEERING LOCK CYLINDER/STEERING LOCK 
BRACKET/SPECIAL BOLT INSTALLATION 

(1) When installing the steering lock and steering lock bracket 
to the column tube, temporarily install the steering lock 
in alignment with the column boss. 

(2) After checking that the lock works properly, tighten the 
special bolts until the head twists off. 

Caution 

The steering lock bracket and bolts must be replaced 
with new ones when the steering lock is installed. 
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Plastic tape 



A13N0012 



»>B<4 INNER COVER INSTALLATION 

Cover the inside lip of the inner cover with grease and pull 
the outside of the cover' onto the joint. 



►C<< BEARING INSTALLATION 

(1) ' Fill the inside of the bearing with multipurpose grease. 

(2) Install the bearings to the shaft on the joint assembly. 

(3) Wrap plastic tape approximately one and one-half times 
around the concave circumferences of the bearings, and 
then press fit the bearings into the cover assembly. 



^D«4 BOOT INSTALLATION 

Apply grease to the inside of the lip section of the boot, 
and then install the boot to the joint. 



INSPECTION 



37200290040 



Check the steering shaft for play and round movement. 
Check the joints for play, damage, or rough movement. 
Check the joint bearing for wear and damage. 
Check the dust shield for damage. 
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POWER STEERING GEAR BOX 



3720039007- 



REMOVAL AND INSTALLATION 
<2.0L Engine (Non-turbo)> 



Pre-removal Operation 

• Power Steering Fluid Draining (Refer to P.37A-10.) 

• Stabilizer Bar Removal (Refer to GROUP 33A- 
Stabilizer Bar.) 

• Washer Tank Removal 

(Refer to GROUP 51 - Windshield Wiper and 
Washer.) 



CAUTION: SRS 

Before removal of steering gear box, refer to GROUP 
52B - General Information, center front wheels and 
remove ignition key. Failure to do so may damage 
SRS clock spring and render SRS system inopera- 
tive, risking serious driver injury. 



Post-installation Operation 

• Stabilizer Bar Installation (Refer to GROUP 33A 
- Stabilizer Bar.), 

• Washer Tank Instillation (Refer to GROUP t 51- 
Windshield Wiper and Washer.), 

• Power Steering Fluid Suppfying(RefertoP.37A-10.) 

• Power Steering Fluid Line Bleeding (Refer to 

P.37A-11.) 

• Steering Wheel Position with Wheels Straight 

Ahead Checking 

• Front Wheel Alignment Adjustment 

(Refer to GROUP 33A- On-vehicle Service.) 




Removal steps 

1. Joint assembly and gear box 
connecting bolt 

2. Power steering pipe connection 

3. Cotter pin 

-^C^ 4. Tie rod end and knuckle connec- 

tion 

5. Stay (L.H.) 

6. Stay (R.H.) 



7. Center member assembly 

8. Clamp 

9. Gear box assembly 



Caution 

The fasteners marked * should be temporarily tightened 
before they are finally tightened once the total weight of 
the engine has been placed on the vehicle body. 
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<2.0L Engine (Turbo) and 2.4L Engine> 



Pre-removal Operation 

• Power Steering Fluid Draining (Refer to P.37A-1 0.) 

• Stabilizer Bar Removal (Refer to GROUP 33A - 
Stabilizer Bar.) 



CAUTION: SRS 

Before removal of steering gear box, referto GROUP 
52B- General Information, center front wheels and 
remove ignition key. Failure to do so may damage 
SRS clock spring and render SRS system inopera- 
tive, risking serious driver injury. 



Post-installation Operation 

• Stabilizer Bar Installation (Refer to GROUP 33A 
- Stabilizer Bar.) 

• Drive-belt Tension Adjustment 

(2.0L Engine (Turbo): Refer td It A- On-vehicle 
Service, 2.4L Engine; Refer to 11 E- On-vehicle 
Service.) 

• PowerSteering Fluid Supplying (Referto P.37A-10.) 

• Power Steering Fluid Line Breeding (Refer to 
P.37A-M ,\ 

• Steering 'Wheel Position with Wheels Straight 

Ahead Checking "i 

• Front Wheel Alignment Adjustment 

(Refer to GROUP 33A- On-vehicle Service.) 




Removal steps 

-<A^ 1 . Brake fluid reservoir assembly 

-^B^ 2. A/C compressor 

3. Joint assembly and gear box 
connecting bolt 

4. Power steering pipe connection 

5. Cotter pin 

•^C^- 6. Tie rod end and knuckle connec- 

tion 
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37A-20 



STEERING - Power Steerina Gear Box 



;,. ' .'it),* 




78-88 Nm 
58-65 ft.lbs 



steps 



Removal 

7. Stay (LH.) 
6. Stay (R.H.) 

9. Centermember assembly 
10. Clamp 
-4D^> 1 1 . Gear box assembly 

12. Return tube 

Caution 

The fasteners marked . should be temporarily tightened 
before they are finally tightened once the total weight of 
the engine has been placed on the vehicle body. 



69 Nm 
51 ftlbs. 



13X0298 
00003758 



REMOVAL SERVICE POINTS 

<4A^> BRAKE FLUID RESERVOIR ASSEMBLY 
REMOVAL 

Disconnect the brake fluid level sensor connector and remove 
the brake fluid reservoir assembly from the dash panel with 
the hose still attached. 

NOTE _ _ 

Place the removed reservoir assembly in a .place where it 
will not be a hindrance when removing and installing the' 
power steering gear box, and t|e ^ vyith ^Jboitl. 

^►A/C COMPRESSOR REMOVAL " 

Disconnect the A/C "compressor connet^y* and remove the 
compressor from the compressor bracket With the hose still? 
attached. 

NOTE 

Place the removed A/C compressor in a place where it will 
not be a hindrance when removing and installing the brake 
fluid reservoir assembly, and tie it with a cord. 

Caution 

Do not damage the joint between the NC hose and the 
A/C pipe. 
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STEERING, - Power Steering Gear Box 





<OTIE ROD END AND KNUCKLE DISCONNECTION 

Caution 

1 . Tie the cord of the special tool to a nearby part. 

2. Loosen the nut but do not remove If. 



^D^ GEAR BOX ASSEMBLY REMOVAL 

(1) Remove- the installation section (vehicle side) of the com- 
pression lower arm left side. 

Caution' 

The compression lower arm should be suspended' 
so that undue force is not applied to the ball joint. 

Remove the connection between the gear box assembly' 
and joint assembly, and remove the gear box assembly' 
from the crossmember at the left side. 

Caution 

Be careful not to damage the bellows and the tie rod 
end dust cover when removing the gear box assembly. 



(2) 




INSPECTION 37200400054 

• Check the rubber parts for cracks and breakage. 
DUST COVER CHECK 

• If there are any cracks in or damage to the dust cover, 
replace the tie rod end and the dust cover. 
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STEERING - Power Steering Gear Box 



MB991006 




613X0108 



TOTAL PINION TORQUE CHECK 

Using the special tools, rotate th^pinifln qplr at. tbe lratej 
of one rotation in approximately 4 to v> 6 secondgto check; 
the total, pinion torque. ^Ju'T'- 1'.>. 7 - '>■ V 

Standard value: 0.7-1.4 Nrif (6*12 irybsjj/' 
[Change in torque: 0.4 Nm.(3 in.lbs.)] ' 

NOTE ^ T 

When measuring, remove the bellowsjrgrjn the rack housing. 



U*4 



Measure the pinion torque through the whole stroke Of the 

rack. - ■ « v " •- 1 

If. the measured value is not- within the standard range, first 
adjust the rack support cover, and then check the toljal pinion 
starting torque again. c '' //^'=C7 , 

If the total pinion torque, cannot be; adji^te^ jttf S^in the \ 
standard, range by adjusting lie racjfc support C£>\^ check! 
the rack support cover, rack', 'support' spring; ffcijj^ Support' 
and replace any parts if necessary. '"*"" ' 




TIE ROD SWING RESISTANCE CHECK 

(1) Give 10 hard swings to the tie rod. 

(2) Measure the tie rod swing resistance with a spring scale. 

Standard value: 

7.8-27 N (1.8-6.2 lbs.) 
[1.5-4.9 Nm (13-43 in.lbs.)] 

(3) When the measured value exceeds the standard value, 
replace the tie rod assembly. 

(4) When the measured value is lower than the standard 
value, check that the ball joint swings smoothly without 
excessive play. If so, it is possible to use that ball joint. 



TSB Revision 



STEERING- Power Steering Gear Box 



DISASSEMBLY AND REASSEMBLY 




22 Nm 
^ 16ft.lbs. 





Steering gear box seal kit 



Flare nut 1 



15 Nm 
11 ftJbs 




13Z0OO7 



65 ft. lbs 



13X0391 
00005284 



Disassembly steps 

1. Feed tube 

2. O-ring 

3. Tie rod end locking nut 
4. Tie rod end assembly 

5. Bellows clip 
►O^ 6. Bellows band 
7. Bellows 
^A^ ►N^ 8. T i e rod 
^►►N-^ 9. Tab washer 

►M-^ • Total pinion torque adjustment 

10. Locking nut 

1 1 . Rack support cover 

12. Rack support spring 

13. Rack support 
►L^ 14. End plug 

15. Self-locking nut 

16. Valve housing assembly 
<4C»M 17. Oil seal 



18 

4D»> 19 
4E*H4 20. 
4E»>H4 21. 

22. 

^►►G^ 23. 

24. 
25. 

►M 26 
►D^ 27 
►D^ 28 

29 
30, 

►C^31. 
fc>B<4 32. 
►A^ 33. 
^►A^34 

35. 



Pinion and valve assembly 
Seal ring » ^ 

Bali" bearing ' '" r • * 

Oil seal * v > 

Valve housing 

Circlip 

Rack stopper 

Rack bushing 

Rack 

0-Hng 

Oil seal 

Seal ring 

O-ring 

Ball bearing 

Needle roller bearing 

Oil seal 

Back-up Washer 

Rack' housing 
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STEERING - Power Steering Gear Box 



LUBRICATION AND SEALING POINTS 



Fluid: 

Automatic Transmission 
Fluid "DEXRON II" 




Grease: Silicone grease 
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STEERING - Power Steering Gear Sox 




13P0126 



MB991204 




A13X0106 





DISASSEMBLY SERVICE POINTS 

^►TIE ROD/TAB WASHER REMOVAL 

Unstake the tab washer' which fixes the tie rod and rack 
with a chisel. 



•4B^> RACK SUPPORT COVER REMOVAL 

Using the special tool, remove the rack support cover from 
the gear box. 



<4C»> OIL SEAL/PINION AND VALVE ASSEMBLY 
REMOVAL 

Using a plastic hammer, gently tap the pinion to remove it. 



^►SEAL RING REMOVAL 

Cut the seal -ring and remove it from the pinion and valve 
assembly and the rack. 

Caution 

When cutting the seal ring, be careful not to damage 
the pinion and valve assembly or the rack. 



baLl BEARING/OIL SEaL REMOVAL 

Using a socket, remove the oil seal and the ball bearing 
from the valve housing simultaneously. 
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STEERING - Power Steering Gear Box 





3^ 



A13X0125 






. . MB990939 or 




J \<S brass bar 


I 


If ^ 


' Ball bearing 




M^'j = 








A13A0119 



MB991120 




Needle roller 
bearing 



A13A0152 



CIRCLIP REMOVAL 

(1) Turn the rack stopper clockwise until the end of the circlip 
comes out of the slot in the rack housing. <. , 

(2) Turn the rack stopper counterclockwise to remove the 
circlip. - .. ^ 

Caution 

Note that if the rack stopper is first turned counter- 
clockwise, the circlip will get caught in the slot in 
the housing and the rack stopper will not turn. 



^G^RACK REMOVAL 

Pull out the rack slowly. 

At this time also take out the rack stopper and the rack bushing, 
simultaneously. 



^►OIL SEAL REMOVAL 

Partially bend oil seal and remove from rack bushing. 
Caution 

Do not damage oil seal press fitting surface. 



^1^ BALL BEARING REMOVAL 

Use a brass , bar or special tool to remove, the ball bearing 
from the gear housing. 



NEEDLE ROLLER BEARING REMOVAL 

Use the special tool to remove the needle roller bearing from 
the rack housing. 

Caution 

Do not open special tool excessively, or the inner surface 
will be damaged. 
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STEERING -- Power Steering Gear Box 




MB991199 
(Installer) 



MB991099 
(Guide) 



I Oil seal \ Amoios 
Back-up washer MB991197 
(Bar) 



QU. SEAL/BACK-UP WASHER REMOVAL " 

Use a piece of pipe or similar tool to remove the back-up! 
washer and oil seal from the- gear "Housing. 

Caution ] 
Be careful not to damage the inner surface of the rack; 
cylinder of the gear housing. " 1 



REASSEMBLY SERVICE POINTS ; 
M«4 BACK-UP WASHER/OIL SEAL INSTALLATION 1 

(1) Apply a coating of the specified fluid to the outside of ! 
the oil seal. I 

Specified fluid: ' ' - ^ \ 

Automatic transmission Fluid "DEXRON II" 

(2) Using the special tools, press the back-up washer and ' 
the oil seal into the rack housing to the specified position j 
(where the upper surface of press-in guide coincides with J 
the stepped part of the press-in tool). — " 



MB990938 
MB991202 




Needle roller bearing . 



13A0151 



-MB990938 



MB991202 



til 



13R0380 



P*B* NEEDLE. ROLLER BEARING INSTALLATION 

(1) Apply specified fluid to housing, bearing and oil seal press 
fitting, surface. 

Specified fluid: 

Automatic transmission Fluid "t 



(2) Press fit needle roller bearing with special tools 

Cautibn s , „ 

Press fit straight as valve housing IS aluminum. 



►C«« BALL BEARING INSTALLATION 



1 
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STEERING - Power Steering Gear Box 




MB990927 



-O-ring 



Vent hole 



13X0265 



Oil seal 



MB991214 



Back-up washer 



A13X0110 







\. Plastic tape 


Rack bushing 






A13NO020 





Circlip 






Circlip^^^ 


w 




Slot 






13GOH8 


13KH7 




00000353 



►D^OILSEALyO-RING INSTALLATION 

(1) Apply a coating of the specified fluid to the outside of 
the oil seal and O-ring. x 

Specified fluid; ; | 

Automatic transmission Fluid "DEXRON II" & 

(2) Use special tool to press fit oil seal until touches rack 

bush end. . , .' 



►E^ RACK INSTALLATION 

(1) Apply a coating of multipurpose grease to the rack teeth 

face. M'--"-v 

Caution . .. r , 

Do not grease the vent hole in the rack. 



(2) Cover rack serrations with special tool. 

(3) Apply specified fluid on special tool. 

Specified fluid: 

Automatic transmission Fluid "DEXRON II" 

(4) Match oil seal centre with rack to prevent retainer spring 
from slipping and slowly insert rack from power cylinder 
side. 



Wrap the rack end wijh plastic tape, apply a coating of the 
specified fluid, and then install the rack bushing and rack j 



• If 



►F^ RACK BUSHING INSTALLATION 

Wrap tr 
specifie 
stopper. 

Specified fluid: 

Automatic transmission Fluid "DEXRON II" 

Caution „ 

Do not allow oil seal retainer spring to slip out. 

►G^ CIRCLIP INSTALLATION 

Insert circlip to rack stopper hole through cylinder hole. Turn 

rack stopper clockwise and insert circlip firmly. ." ' 

Caution j £ 

Insert circlip to rack stopper hole while turning rack stop- 
per clockwise. > 
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STEERING - Power Steering Gear Box , 



Oil seal 



. MB990938 



• MB991 203 



A13P0071 



Bearing 



of 



MB990938 



MB991203 



A13PO072 



MB991317 




A13N0086 




13R054S 



Approx. 1 mm 
(Approx. .04in.) 



MB991152 



13P0076 
0OOO035S 



End plug 




Sealant 



13K130 



End plug 




13K132 
00000356 



MH OIL SEAL INSTALLATION 

Apply a coating of the specified fluid to the outside of the 
oil. seal. Using the special 'tools, press the oil seal into the 
valve housing. ... 

Specified fluid: v | t 

Automatic transmission Fluid "DEXRON If" h 



BALL BEARING INSTALLATION 

Apply a coating of the specified fluid to the outside of the 
ball bearing. Using the special tools, press the oil seal into 

the valve housing. „. '''' ■> > ' ; " 

Specified fluid: . 

Automatic transmission Fluid "DEXRON II" • 



^J<4 SEAL RING INSTALLATION 

Because the seal rings expand at the time of installation, 
tighten after installation by using the special tool to compress 
the rings, or press down by hand. 



►MOIL SEAL INSTALLATION 

Using the special tool, press the oil seal into the valve housing. 
Caution 

In order to eliminate a seal malfunction at the valve hous- 
ing alignment surface, the upper surface °f oil seal 
should project outward approximately 1 mm 04 in.) from 
the housing edge surface. ... n ■ 

, ■ . •■• ( : 



H-<4 END PLUG INSTALLATION 

(1) Apply the specified sealant, to the threaded part of the 
end plug. 

Specified sealant:3M ATD Part No. 866301' equivalent 

(2) Secure the threaded portion of the end plug at two places 
by using a punch. 
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STEERING - Power Steering Gear Box 




MB991006 




B13X0108 



►IMTOTAL PINION TORQUE ADJUSTMENT 

(1) Position rack at its center. Tighten rack support cover 
to 15 Nm (11 fl.lbs.)- 

(2) in neutral position, rotate pinion shaft clockwise one 
turn/4-6 seconds with special tool., Return rack support 
cover 30° -60° and adjust torque to the. standard value. 



(3) Using the special tools, rotate the pinion gear at the rate' 
of one rotation in approximately 4 to 6 seconds to check 
the total pinion torque. 

Standard value: 0.7-1.4 Nm (6-12 in.lbs.) 
[Change in torque: 0.4 Nm (3 in.lbs.)] 

Caution 

1. When adjusting, set the standard value at its high- 
est value. : s 

2. Assure no ratcheting or catching when operating, 
rack towards the shaft direction. 

NOTE 

When it cannot be adjusted within the specified return] 
angle, check rack support cover components or replace. 

(4) After adjusting, lock rack support cover with lock nut. 




Bellows band \\ 












V Concave (J 


A1 3X0182 



►N^ TAB WASHER/TIE ROD INSTALLATION 

After installing tie rod to rack, fold tab washer end (2 locations) 

f> M , - 



to tie rod notch. 



►0<* BELLOWS BAND INSTALLATION 

(1) Touch pliers against the concave section of the b 
band and tighten: the bellows band. • 
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STEERING -Power Steering Gear Box 




End of insertion groove Lock nut 





104 mm (4 in.) 



[Difference between the 

right and left tie rod 

end: 2mm(.079in.) or tess]Ai3xo2i7 



(2) Use a plastic hammer or similar to bend the eorilej* section 
of the bellows band as shown in the illustration. 



►P^TIE ROD END INSTALLATION 

Screw in tie rod end to have the shown dimension. Lock 
with lock nut. 



INSPECTION 37200440056 

RACK 

• Check the rack tooth surfaces for damage or wear. 

• Check the oil seal contact surfaces for uneven wear. 

• Check the rack for bends. 

PINION AND VALVE ASSEMBLY 

• Check the pinion gear tooth surfaces for damage or wear. 

• Check for worn or defective seal ring. 

BEARING 

• Check for roughness or abnormal noise during bearing 
operation. 

• Check the bearing for play. it 

• Check the needle roller bearirtgs for roller slip-off. 

OTHERS 

• Check the cylinder inner surface of the rack housing for 
damage. 

• Check the boots for damage, cracking or deterioration. 

• Check the rack support for uneven wear or dents. 

• Check the rack bushing for uneven wear or damage. 




DUST COVER REPLACEMENT,: ,7 

Replace the dust cover by the following, procedure only if the 
dust cover has become damaged by accident during servicing. 

(1) Remove the dust cover. ' = " V"' 

(2) Pack dust cover interior with multipurpose grease. - 

(3) Apply specified sealant to dust cover lip. • " " 

Specified sealant: 3M ATD Part No. 8663 or equivalent 

(4) Using the special' tool, install the dust cover to the tie . 
rod end bail joint. , - * ' i 
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37A-32 STEERING - Power Steering Oil Pump <2.0L Engine, (Non-turbo)> 



POWER STEERING OIL PUMP <2.0L Engine (Non-turbo)> 



37200520086 



REMOVAL AND INSTALLATION 



Pre-removal Operation 

Power Steering Fluid Draining 
(Refer to P.37A-10.) 



Post-installation Operation 

• Power Steering Fluid Supplying (RefertoP.37A-10.) 

• Drive Belt Tension Adjusting (<Vehicles wihtout 
A/C>:Refer to GROUP 110 t On-vehicle 
Service.,<Vehicles with A/C: Refer to GROUP 11C 
- On-vehicle Service.) , 

• Power steering Fluid Line Bleeding 

(Refer toP.37A-11.) 

• Oil Pump Pressure Check (Refer to P.37A-12.) 



39 Nm 




B13X0232 



Removal steps 

1. Drive-belt 5. Pressure switch connector 

2. Suction hose ^A-^ 6. Oil pump assembly 

3. Pressure hose 7. oil pump bracket 

4. Gasket 



Pressure hose 



Suet ionhose 




REMOVAL SERVICE POINT 

^►SUCTION HOSE/PRESSURE HOSE REMOVAL 

Caution / * v 

A/C compressor is below the oil pump, so cover* the A/C 

compressor with a shop towel before removing any hose. 
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STEERING - Power Steering Oil Pump <2.0L Engine (Non-turbo)> 37A»33 




INSTALLATION SERVICE POINT - 

►A^ OIL PUMP ASSEMBLY INSTALLATION 

'For the vehicles with air conditioning, install the oil pump 
assembly to the bracket so that it faces toward the vehicle 
front. Then use the air coriditioning tension pulley to adjust 
the belt tension. .' ) 



INSPECTION 



37300530043 



• Check the drive-belt for cracks 

• Check the pulley, assembly for uneven rotation. 
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37A-34 STEERING - Power Steering Oil Pump <2.0L Engine (Non-turbo)> 



DISASSEMBLY AND REASSEMBLY 



37200540077 




1UO.S, 



SO-* 




0 



13X0252 



13X0256 



: luid: Automatic Transmission Fluid "DEXRON II" 



17 Nm 
12 ft.lbs 



43 Nm 
32 ft.lbs. 



20 Nm 
14 ft.lbs, 



83 Nm 
61 ft.lbs. 




13X0250 



Oil pump seal kit 




43 Nm 
32 ft.lbs. 



43 Nm 
32 ft.lbs. 



Disassembly steps 

1- Pulley 

2. Pump bracket 

3. Pump cover 

► 1-^4. Pump housing gasket 
►H^| 5. Side plate 
►G-^ 6. Wave washer 
►B^ 7. 0-ring 
►F^ 8. Vane 
►E-^ 9. Cam ring 
^►►D-^ 10. Snap ring 
►C^ 11. Rotor 

12. Shaft 

13. Connector 



►B^ 14. O-ring 

15. Flow control valve 

16. Flow control spring 

17. Suction connector 
^■B<4 18. O-ring 

19. Oil pressure switch 
►B^ 20. O-ring 

21 . Dowel pin 
►A-^ 22. Oil seal 

23. Oil pump body 

Caution 

Do not disassemble the flow controlvalve. 
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MB990767 



STEERING - Power Steering Oil Pump <2.0L Engine (Non-turbo)> ^7^-§f5 

DISASSEMBLY SERVICE POINTS 
<^A^ PULLEY REMOVAL t 

Use the special tool to secure the pulley, and then remove 1 




MD99871 9 
or 

MD998754 




13X0262 



MB990938 



MB991203 




Pressure port union Oil pressure 
switch 



— m Rear pump housing, 



Suction port union 
2 





13X0258 
00000503 



the pulley mounting nuts. 



IP 



^B^SNAP RING REMOVAL 

Remove the snap ring from the shaft with snap ring pliers' 
and separate the rotor from the shaft. .'/ { 



REASSEMBLY SERVICE. POINTS 
►A^OIL SEAL INSTALLATION 



►B^O-RINGS INSTALLATION 

Apply specified fluid on O-rings to install 



No. 


I. D. x Width mm (in.) 


1 


1 9.5 X 1.5 (.768 X. 039) 


2 


11.8 X 1.6 (.465 X. 063) 


3 


11.0 x 1.9 (.433 x. 075) 


,, -I 


4 


47.4 x 1.8 (1.866X.071) 




5 


18.8 X 1.9 (.740 X. 075) 



Specified fluid: 

Automatic Transmission Fluid "DEXRON II' 



•i • -I 1 j 

1 , -r 
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37A-36 steering - Power Steering Oil Pump <2.0L Engine (Non-turbo)> 



Punch mark 



II II 



13C214 




13X0262 




13X0263 



00000504 



Punch 
mark 




A13X0249 



Direct round edge 
to the cam rina 




Rotor .,' Camrin 9 
Vane 



A13R0577 



►C^ ROTOR INSTALLATION 

install the rotor to the shaft so that the rotor's punch mark 
is at the pump cover side. 



►D^ SNAP RING INSTALLATION 

(1) Install the snap ring with the snap ring plier. 



(2) After installation of snap ring, lift the rotor and check 
that the snap ring has entered the countersunk part. 



►E^ CAM RING INSTALLATION 

Install the cam ring with the punch mark facing the pump 



cover. 



►F^ VANE INSTALLATION 

Install the vanes on the rotor, paying close attention to the 
installation direction. 
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STEERING - Power Steering Oil Pump <2.0L Engine (Non-turbo)> S^Jflf-Stf 




^>G<4 WAVE WASHER INSTALLATION 

Fit tabs of the wave washer in concavities of the side plate 
to install the wave washer. 



Dowel pin hole yf 






*" Dowel pin 

A13X02S5 I 



►H^SIDE PLATE INSTALLATION 

Line up the dowel pin hole of the side plate with the dowel 
pin of the oil pump body. 



Protrusions 




Concavities 



H<4 PUMP HOUSING GASKET INSTALLATION 

Fit protrusions of the pump housing gasket in concavities 
of the oil pump body to install the pump housing gasket. 



^J<4 PULLEY INSTALLATION 




Use the special tool to secure the pulley, and then install 
the pulley lock nut. 



TSB Revision 



37A-38 STEERING - Power Steering Oil Pump <2.0L Engine (Non-turbo)> 



INSPECTION 37200550056 

• Check the flow control valve for clogging. 

• Check the shaft for wear or damage. 

• Check the groove of rotor and vane for "stepped" wear. 

• Check the contact surface of cam ring and vanes for 
"stepped" wear. 

• Check the vanes for damage. 



CLEARANCE BETWEEN SHAFT AND OIL PUMP BODY 



Use a caliper gauge and a micrometer to measure the dimen- 



sions A and B. Subtract value of B from value of A to calculate 



the clearance between shaft and oil pump body. 





B 



Limit (A)-(B): 0.07 mm (.0276 in.) 



13X0268 
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STEERING - Power Steering Oil Pump <2.0L Engine (Turbo) and 2^tMg» 



POWER STEERING OIL PUMP 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

REMOVAL AND INSTALLATION 



'37200520099 



Pre-removal Operation 

Power Steering Fluid Draining 
(Refer to P.37A-10.) 



Post-installation Operation * . / -■(;''' 

• PowerSteering Fluid Suppiyhiff(Referto P.37A-10.) 

• Drive-belt Tension Adjusting (2.pb-Engine (TMttxiJj 
Refer to GROUP ;t«A - Oftyehicje §ervfce; 2.C 
Engine: Referto QROJJP 1 S E-$n-Yehicle Service.) 

• Power Steetinaljluid Lfrie Sledding , ^ 
(Refer to P.37A-T1.) 

• Oil Pump Pressure Check (Refer to P.37A-12.) 




28 Nm 
21 ft.lbs. 



A13X0231 



Removal steps 

1. Drive-belt 

2. Suction hose 
►A-^ 3. Pressure hose 

4. O-riRg 



5. Pressure switch connector 

6. Oil pump 

7. Oil pump bracket 
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37A-40 STEERING - Power Steering Oil Pump <2.0L Engine (Turbo) and 2.4L Engine> 



Pressure hose 



Suction hose 




Shop towel 
buaowT 



Notch 



Suction connector 




A13C0038 



REMOVAL SERVICE POINT 

<*A^ SUCTION' HOSE/PRESSURE HOSE REMOVAL 

Caution 

Generator is below the oil pump, so cover the generator 
with a shop towel before removing any of, the 'hoses. 



INSTALLATION SERVICE POINT 

►A<< PRESSURE HOSE INSTALLATION 

Connect the pressure hose so that its notch part contacts 
the suction connector. 



INSPECTION 

• Check the drive-belt for cracks 



37200530043 



Check the pulley assembly for uneven rdtation. 
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STEERING - Power Steering Oil Pump <2.0L Engine. (Turbo) and 2.4L Engine:* J 



DISASSEMBLY AND REASSEMBLY 



37200540084 




i t 



13X0191 



Fluid: 

Automatic Transmission Fluid 
"DEXRON II" 



5 12 

13X01*2 


Y 

13X0195 


Oil pump seal kit 


Oil pump partridge kit 



18 Nm 
13 ft.lbs 



12EI 

^/ 69-78 Nm 20 1 



51-58ft.lbs. / 14 ft.lbs. 
11 




rtf AYrr 
12 ft.lbs. 



61 Urn. 
45 ftlbs. 



13X0233 



737* 



0.0003 



Disassembly steps 

^A^-pVH-^ 1. Drive pulley 

2. Snap ring 

3. Pump cover 

4. Lock pin 

5. Seal washer 
►G-^ 6. Vanes 
►F-^ 7. Cam ring 

6. Rotor 

9. Side plate 
►C^ 10. O-ring 

11. Connector 
►C^ 12. O-ring 



13. Flow control valve 

14. FloW control spring 

15. Pressure switch assembly 
►C^16. O-rtng 

17. Swiction connector 
►C^ 18. O-rin g 

19. Drive shaft assembly?',' 
►A^ 20. Oil seal 

21 . Oil pump bpdy 

Caution 

Do not disassemble the flow control valve. 
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MB990767- 




MD998719 
or 

MD998754 



A13X018S 



MB990938 



MB991 203 




Drive shaft 
assembly 



MB990956 
MB991172 




A13X0189 



Connector 





I3K7S2 



13NOOS9 

Suction connector 
mounting portion 
of oil pump body 



Terminal assembly 
1 




13K753 



^A^ DRIVE PULLEY REMOVAL 

Use the special tool to secure the drive pulley, and then 
remove the drive pulley mounting nuts. 



REASSEMBLY SERVICE POINTS 

►A^O'L SEAL INSTALLATION 



►B^ DRIVE SHAFT ASSEMBLY INSTALLATION 

Use the special tool to press-fit the drive shaft assembly. 



►C^ O-RINGS INSTALLATION 

Apply specified fluid on O-rings. 



No. 


I.D.xWidth mm (in.) 


1 


11 x1.9(.433x.075) 


2 


13x1.9 (.51 2x. 075) | 


3 


15.5x2.4 (.61 Ox. 094) 


4 


14.8x2.4 (.582 x. 094) 


5 


19.4x1.9 (J63X.075) 



Specified fluid: 

Automatic transmission Fluid "DEXRON n" 
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STEERING - Power Steering Oil Pump <2.0L Engine (Turbo) and 2.4L Engine:* 3^M$S 



Terminal assembly 




13C214 



Punch mark 




A13N01A1 



Direct round edge 
to the cam ring 




Rotor ./ Camri "9 
Vane 



A13R0577 



MB990767 




MD99871 9 
or 

MD998754 



►D^ PRESSURE SWITCH ASSEMBLY INSTALLATION 

Fit the. spring to the oil pump body with the larger diameter 
end at. the terminal assembly side. 



►E^ ROTOR INSTALLATION 

Install the rotor to the pulley assembly so that the rotor's 
punch mark is at the pump cover side. 



►F^ CAM RING INSTALLATION 

Install the cam ring with the punch mark facing the side plate. 



VANE INSTALLATION 

Install the vanes on the rotor, paying close attention to the 
installation direction. 



MH DRIVE PULLEY INSTALLATION 

Use the special tool to secure the drive pulley, and then 
install the drive pulley mounting nuts. 
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37A-44 STEERING -Power Steering Oil Pump <2.0L Engine (Turbo) and 2.4L Engine> 



INSPECTION 37200550063 

• Check the flow control valve for clogging. 

• Check the pulley assembly for wear or damage. 

• Check the groove of rotor and vane for "stepped" wear. 

• Check the contact surface of cam ring and vanes for 

"stepped" wear. 

• Check the vanes for damage. 
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STEERING - Power Steering Hoses <2.0L Engine (Noifr 



37A-45 



POWER STEERING HOSES <2.0L ENGINE (NON-TURB0)> 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Power Steering Fluid, Draining (Refer to P.37A-10.) 

• Front Bumper Removal 

(Refer to GROUP 51 - Front Bumper.) 

• Washer Tank Removal (Refer to GROUP 51 - 

Windshield Wiper and Washer.) 



Post-installation Operation j • > 

• Front Bumper Installation ' \ 
(Refer to GROUP 51 - Front Bumper.) 

• Washer Tank Installation (Refer to GROUP 51 - 
Windshield Wiper and Washer.) ^ ^ 

• Power Steering FtaidSupplying (Referto P37A-1 0.) 

• Power Steering fluid Line Bleeding 
(Refer to P.37A-11.) .1, j "" 




Removal steps 

1. Oil reservoir 

►A-^ 2. Pressure hose 
3. Gasket 

•^A^ i. Setdjon Itasse 

6. Return hose 

7. Pressure tube 

8. Return tube 



►A-^ 9. Pressure hose 

10. Return hose 

11. Pressure tubs 

tube 

12. RaJam fascia bracket 

14. Air guide duct 

15. Cooler tubs 
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37A-46 STEERING - Power Steering Hoses <2.0L Engine (NOn-turbo)> 



Pressure hose 



Suction hose 




Shop towel 




White line 



A13P0143 



REMOVAL SERVICE POINT 

<4A^> PRESSURE HOSE/SUCTION HOSE REMOVAL 

Caution 

A/C compressor is below the oil pump, so cover the A/C 
compressor with a shop towel before removing-any hose. 



INSTALLATION SERVICE POINT 

►A^ PRESSURE HOSE INSTALLATION 

When the pressure hose is installed, align the white line on 
the pressure hose with the white line on the pressure tube 
so that together they form a straight line. 
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STEERING - Power Steering Hoses <2.0L Engine (Turbo) and 2.4LEngine> 37A-47 



POWER STEERING HOSES 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

REMOVAL AND INSTALLATION 



37200570090 



Pre-removal Operation 

• Power Steering Fluid Draining (Refer to P.37A-1 0.) 

• Front Bumper Removal 

(Refer to GROUP 51 - Front Bumper.) 



Post-installation Operation 

• Front Bumper Installation 

(Refer to GROUP 51 - Front Bumper.) 

• Drive-belt Tension Adjustment (2.0L Engine (Turbo): 
Refer to GROUP 11A- On-vehicle Service, 2.4L 
Engine: Refer to GROUP 11 E-On-vehicle Service.) 

• Power Steering Fluid Supplying (RefertoP.37A-10.) 

• Power Steering Fluid Line Bleeding (Refer to 

P.37A-11.) 





23-26 Nm 
17-19 ft.Ibs. 



13X0241 



34 Nm 
25 ft.Ibs. 



17 Nm 

13 ft.Ibs 



11 Nm 
8 ft.lbs. 



11 Nm 
8 ft.Ibs. 



3.9 Nm 
2.9 ft.Ibs. 




34 Nm 

25ft.lbs. 15Nm 

15 Nm 11 ft.Ibs. 

11 ft.Ibs. 



MP* M<« 



Removal steps 

1 . Brake fluid reservoir assembly 

2. Clutch fluid reservoir assembly 

3. A/C compressor 

4. Oil reservoir 

5. Pressure hose 

6. O-ring 

7. Suction hose 

8. Return hose 

9. Return hose 



13X0240 
00003759 



10. Return tube 

11. Pressure tube 
^-A^ 12. Pressure hose 

13. Return hose 

14. Pressure tube 

15. Return tube 

16. Front* fascia bracket 

17. Air guide duct 

18. Cooler tube 
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37A-48 STEERING - Power Steering Hoses <2.0L Engine (Turbo) and 2.4L Engine> 



REMOVAL SERVICE POINTS 

<4A^> BRAKE FLUID RESERVOIR ASSEMBLY 
REMOVAL 

Disconnect the brake fluid level sensor connector and remove 
the brake fluid reservoir assembly from the dash panel with 
the hose still attached. 

NOTE 

Place the removed reservoir assembly in a place where it 
will not be a hindrance when removing and installing the 
power steering gear box, and tie it with a cord. 

<4B>> CLUTCH FLUID RESERVOIR ASSEMBLY 
REMOVAL 

Remove the clutch fluid reservoir assembly from the dash 
panel with the hose still attached. 

NOTE 

Place the removed reservoir assembly in a place where it 
will not be a hindrance when removing and installing the 
power steering hoses, and tie it with a cord. 

<4C^> A/C COMPRESSOR REMOVAL 

Disconnect the A/C compressor connector and remove the 
compressor from the compressor bracket with the hose still 
attached. 

NOTE 

Place the removed in a where it will not be a hindrance when 
removing and installing the power steering hoses and tie 
it with a cord. 

Caution 

Do not damage the joint between the A/C hose and the 
A/C pipe. 



^\ U Pressure hose / | J 





Guide bracket 



A13A0139 



<«D^ PRESSURE HOSE/SUCTION HOSE REMOVAL 
Caution 

Generator is below the oil pump, so cover the generator 
with a shop towel before removing any of the hoses. 



INSTALLATION SERVICE POINT 

►A^ PRESSURE HOSE INSTALLATION 

(1) Connect the pressure hose so that its slit part contacts 
the oil pump's guide bracket. 
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STEERING - Power Steering Hoses <2.QL Engine (Turbo) and 2^4LEngine> 8f^4§ 

(2) When the pressure hose is installed, align the wffifl line 
on the pressure hose with the white line on the pressure 
tube so that together they form a straight line. 







(=> 


P 






F 


White line 






A13P0143 
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37A-50 



NOTES 




-i 



CONTENTS 
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BODY - Hood 



HOOD 

TROUBLESHOOTING 



42100070058 



Symptom 


Probable cause 


Remedy 


Improper closure 


Striker and latch not properly aligned 


Adjust the alignment 


Difficult locking and unlocking 


Striker and latch not properly aligned 


Adjust the alignment 


Uneven body clearance 


Incorrectly installed hood 


Adjust the installation of hood 


Uneven height 


Incorrect hood bumper height 


Adjust the hood bumper height 
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BODY - Hood 



HOOD ^00160178 

REMOVAL AND INSTALLATION 




Adjustment of clearance around 
hood and height 




1 . Hood lock release handle 

2. Hood weatherstrip 

3. Hood front weatherstrip 

4. Hood side weatherstrip 
►A-^ 5. Bumper 

6. Hood support rod 

7. Hood silencer 

9. Hood switch (Vehicles with theft- 
alarm system) 



Hood and hood hinge removal steps 

• Front deck garnish (Refer to GROUP 
51 - Windshield and Washer.) 

10. Washer hose connection 

11. Hood 

12. Hood hinge 

Hood lock release cable removal 
steps 

• Front bumper and front fascia bracket 
(Refer to GROUP 51 - Front Bumper.) 

• Headlight (driver's side) 

(Refer to GROUP 54 - Headlight.) 
1 . Hood lock release handle 
8. Hood latch 

13. Hood lock release cable 
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BODY - Hood 



Bumper 
(small) 



13.5 
(.53). 



14 mm 

(.55 in.) 




18X0721 



OFF 



fee 



mm (in.) 



Bumper 

(large) 17 mm 
\ (.67 in.) 





r 1 ^ 








b 



18X0722 

00000130 




18X0831 

00000129 



INSTALLATION SERVICE POINT 
►A<« BUMPER INSTALLATION 

Install the bumper as shown in the diagram. 



INSPECTION 

HOOD SWITCH CONTINUITY CHECK 



42100390031 



Switch position 


Terminal No. 


1 


2 


Hood switch impressed (OFF) 


0 


O 


Hood switch depressed (ON) 
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BODY - Fender 



FENDER 

SEALANTS 



42100050069 



Items 


Specified sealants; * "5 , •. ! .'.' , ; , ' "i : " ,./ 


Fender to body panel 


3M ATD Part No: 8531 or 3M ATD Part No. 8646, or equivalent 


Splash shield to fender 


3M ATD Part No. 8625 or equivalent 



FENDER 

REMOVAL AND INSTALLATION 



Pre-removal and post-installation Operation 

Front Bumper Removal and Installation 
(Refer to GROUP 51 - Front Bumper.) 



42100190143 










l| 1 




18X0734 - - 


Sealant: 




3M ATD Part No. 8625 or equivalent 



18X0736 





\M ■ ■ 

^w- - - 










— 2 




18X0729 


Sealant: 

3M ATD Part No. 8531 or 3M 
or equivalent - 


ATD Part No. 8848, 



Removal steps 

1. Splash shield 
• Side air dam 

(Refer to GROUP 51 - Aero Parts.) 

2. Front fender panel 
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BODY - Fuel Filler Door 



FUEL FILLER DOOR 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

• Removal and Installation of Rear Side Trim, Quarter 
Trim and Scuff Plate (Refer to GROUP 52A-Trims.) 



1 




Adjustment of step and clearance around 
fuel filler door 



Removal steps 

1. Fuel filler door 4. Fuel filler door lock release handle 

2. Fuel filler door hook 5. Fuel filler door lock release cable 

3. Release handle cover 
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BODY -Windshield and Window Glass 



WINDSHIELD AND WINDOW GLASS 

SERVICE SPECIFICATIONS <ECLIPSE SPYDER> 



4 



14° \ ? 



42200030011 



Items 


Standard' valnp ^ 


Difference in quarter window glass height from door window glass height mm (in.) 


0 + 2 0 (0 + 08) 'M 


Clearance between quarter window glass sash weatherstrip and door window glass 
mm (in.) 


8.3 ±2.0 (.33 ±.08) 


Distances between quarter window glass and quarter 
belt moulding and between quarter window glass and 
quarter belt line outer weatherstrip flushness mm (in.) 


Front of quarter window 
glass 




Rear of quarter window 
glass 


9.0 ±2.0 (.35 ±.08) 


Quarter window glass tilt mm (in.) 


3.0 ±2.0 (.12 ±.08) 



SEALANTS AND ADHESIVES 



'» CC-ifyW HA ' H%'-.'>0 

42200050048 



Items 


Specified sealants and adhesives 

, ;: i - - - — ^_ 


Windshield 


3M ATD Part No. 8609 Super Fast Urethane and 3M ATD 
Part No. 8608 Super Fast Urethane Primer or equivalent 


Quarter window glass 


Liftgate glass 




Windshield to molding 


3M ATD Part No. 6382 or equivalent < - , , m 


Liftgate glass to molding 


, '■ - " if l >j*< ■' 


SPECIAL TOOL 


4220008004 



Tool 


Tool number and name 


Supersession 


Application > a " r! 




MB990480 ( 

Glass holder 


3eneral service tool 


Removal and installation of wind- 
shield and window glass . . , 
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42-8 BODY - Windshield and Window Glass 



TROUBLESHOOTING 


42200070051 


INSPECTION CHART FOR TROUBLE SYMPTOMS 
WINDSHIELD 




Symptom 


Probable cause 


Remedy 


Water leak 


Defective seal 


Fill sealant 




Defective body flange 


Correct 


LIFTGATE WINDOW <ECLIPSE> 


Symptom 


Probable cause 


Remedy 


Water leak 


Defective seal 


Fill sealant 




Defective body flange 


Correct 


QUARTER WINDOW <ECLIPSE SPYDER> 


Symptom 


Probable cause 


Remedy 


When ignition switch is turned to ON, 
power windows do not operate. 


• Broken wire in power window 
switch circuit or in each harness. 

• Power window switch is faulty. 

• Power window motor is faulty. 

• Convertible top control module 

is faulty. 


Check according to Flow Chart A 
(Refer to P.42-9.) 


When the power windows are not 
lowered fully, the power windows do 
not lower automatically if the convert- 
ible top switch is set to open or close. 


• Broken wire in power window up 
signal circuit 

• Convertible top control module 


Check according to Flow Chart B 
(Refer to P.42-9.) 


When the power windows are not 
lowered fully and the power window 
main switch's lock switch is OFF, the 
power windows do not lower auto- 
matically if the convertible top switch 
is set to open or close. However, the 
power windows lower automatically 
when the lock switch is ON. 


• Broken wire in ground input signal 
circuit 

• Power window main switch 
(driver's side) is faulty. 

• Convertible top control module 
is faulty. 


Check according 'to Flow' Chart 6 
(Refer to P.42-10.) 
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BODY - Windshield and Window Glass 



,42^9 



TROUBLE SYMPTOM INSPECTION CHART 



A When ignition switch is turned to ON, power windows do not operate. 



The door window (power window) also does not operate. 



YES 



I NO 



• Power window main switch continuity check (Refer to P.42-28.) 

• Power window motor check (L.H. and R.H.) (Refer to P.42-27.) 



NG 



lOK 
T 



Measure at the power window motor connector E-57 (L.H.) and 
E-49(R.H.) 

• Disconnect the connector and measure at the harness side. 

Continuity between terminals (1), (2) and ground 
OK: Continuity 



NG 



lOK 



Check the following connector: D-13 



--, NG 



lOK 



Check trouble symptom 



[NG 



Check the harness between the power window relay and power 
window main switch. Repair, if necessary. 



Refer to the door troubleshooting on 

page 42-4. 



• Replace 



Check the following connectors: 

• D-13, B-52, B-89, E-54 and E-57 
(LH.) 

• D-13, B-52, B-89, E-53 and E-49 
(R.H.) 



NG 



Repair 



OK 



I Check trouble svmDtom. 



I NG 



Check the harness between the power 

window main switch and power window 
motor, and between the power window 
motor and convertible top control mod- 
ule, and between the power window 
main switch and convertible top control 
module. 



IOK 



NG 



Replace the convertible topcontrol mod- 
ule. 



Repair 



Repair 



B When the power windows are not lowered fully the power windows do not lower automatically if 
the convertible top switch is set to open or close. 



i ne aoor winaows (power winaowsj aiso does not lower. 



Nn 



YES 



Measure at the convertible top control module connector E-54. 

• Disconnect the connector and measure at the harness side. 

• Voltage between terminal (21), (22) andgroundwhenthe ignition 
switch is ON. 

OK: Battery positive voltage 



OK 



I NG 



Check the following connector: E-54 and B-89 



NG 



lOK 



Check trouble symptom. 



NG 



Check the harness between the power window main switch and 
the convertible too control module. Repair, if necessary. 



Replace the convertible top control module 



Replace the convertible top contrail 
module 



*- Repair 
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BODY - Windshield and Window Glass 



When the power windows are not lowered fully and the power window main switch's lock switch 
is OFF, the power windows do not lower automatically if the convertible top switch is set to open 
or close. However, the power windows lower automatically' when the lock switch is 'ON. 



Power window main switch continuity check (Refer to P.42-28.) 



NG 



lOK 



Check the following connectors: 

D-13,B-52,B-89,' arrd E-53 



OK 



NG 
Repair 



- Replace 



Check trouble symptom. 



I NG 



Check the harness between the power 
window main switch and convertible top 

control module. 



NG 



Repair 



OK 



Replace the convertible top control 
module. 



ON-VEHICLE SERVICE 42200580028 

QUARTER WINDOW GLASS ADJUSTMENT 
<ECLIPSE SPYDER> 

NOTE 

Ensure door glass is adjusted properly. Refer to DOOR 
WINDOW GLASS ADJUSTMENT P.42-48- Door in order 
to ensure that cross section A - A and B-B are correct. 

1. Remove the quarter trim, lower. (Refer to GROUP' 52A 
- Trims.) 

2. Check that the quarter window glass moves up and down 
smoothly. Non-smooth operation may be caused by 
improper adjustment, defective quarter window motor, 
or binding quarter window guide assembly. Refer to this 
section for proper adjustments. Refer to P.42-27 for quarter 
window motor testing and guide assembly. 

3. After completely opening the electric convertible top, 
completely raise the door window glass and quarter 
window glass. 

4. Measure gaps, check for sealing 'quality (wet glass and 
look for at least 12.7 mm (.50 in.) wide seal all glass-to-seal 
locations), check tilt before and after completing each 
adjustment. 
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BODY -Windshield and Window Glass 




Up-stop 
installation 
bolt 



Adjusting ^ 
Stud bolt/nut aibxiios 



View A 




<View A> 



Door window 
glass 



Up-stop 

Installation bolt 




Quarter 
window glass 



18X1189 



up-stop 
installation bolt 




5. Before proceeding with these adjustments, 

a) Mark each adjusting stud bolt prior to loosening. 

NOTE 

Scratch around adjusting stud bolt as point of reference 
after starting to adjust window. 

b) Loosen one adjusting stud bolt/nut at a time. 



6. Lower the quarter window slightly, loosen the up-stop 

installation bolt(s). 

7. Adjust using the up-stop installation bolts so that the 

difference in the quarter window glass height from the 
door window glass height is at the standard value. 

Standard value (A): 0 ± 2.0 mm (0 ±.08 in.) 

NOTE 

Any adjustment to the up-stop installation bolts affects 
front door glass gap (illustration A - A, A' - A'). 
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BODY - Windshield and Window Glass 




:Section A - A> 




Section A'-A'> 




18X121S 



8. Adjust using the up-stop installation bolts so that the 

clearance between the quarter window glass sash 
weatherstrip and the door window glass is at the standard 
value. 

Standard value (B): 8.3 + 2.0 mm (.33 ±.08 in.) 

NOTE 

If dimensions of section A - and A' - A' are adjusted, 
the height of the quarter window glass may be changed. 
Confirm the height of the quarter window glass again. 
(Refer to view A in the illustration.) 

9. Measure the quarter window to front door gap 76.2 mm 
(3.0 in.) from the top of the, door glass and 76.2 mm 
(3.0 in.) from the top of the front door. Adjust so that, 
gap is same at both locations. 

10. Open and close the front door several times after 
adjustment to ensure settings are good. 
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BODY - Windshield and Window Glass 



42-13 




18X1214 



<Section B' -B'> 




18X1205 



<SectionB- B, B'-B'> 



Quarter 
belt moulding 




Quarter 
window glass 



Quarter belt 
line outer 
weatherstrip 

18X1100 




Rear speaker 



Adjusting stud 

Dimension: 
large 

^ ' 16X1106 

Dimension: oooo4609 

small 



11. Adjust by the following "procedure S o that the distances 

between the quarter window glass and the quarter belt! 
line outer weatherstrip flushness and between the quarter' 
window glass and the quarter belt moulding are at the 

standard value. ' ' * * j 

Standard value (C): , 

7.0 ± 2.0 mm (.28 ± .08 in.) <Section B-B> 
9.0 ± 2.0 mm (.35 ± .08 in.) <Section B'-B'> _ 

A. Loosen the 2 upper adjusting stud nuts. 

B. Adjust the front, adjusting stud first, then the' back, 

adjusting stud to the* specified value. 
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BODY - Windshield and Window Glass 




18X1200 



Section C-C, C'-C> 

D L 



Quarter 
window glass 




Door window wlltherstrip 
ciass 

a 18X1101 




Adjusting stud 

Dimension: 
small 



Dimension: 
large 



OOO04810 



C. Loosen the lower adjusting stud nut. 

D. With the lower adjusting stud adjust the quarter 
window glass tilt so that the quarter window glass 

sash weatherstrip is at the standard value. If not within 
the standard value, additional adjustment to the upper 
adjusting studs may be necessary. 

Standard value (D): 3.0 ± 2.0 mm (.12 ± .08 in.) 

E. Tighten the 2 upper adjusting stud nuts to the specified 
torque value. Tighten the lower adjusting stud nut 
to the specified torque value. 

Caution 

Hold the adjusting stud in place while tightening 
any adjusting stud nut. 

Specified torque: 28 Nm (20 ft.lbs.) 

F. Open and close door several times. Raise and lower 
quarter window several times. Recheck gap. Readjust 
as necessary. 
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<Section D - D> 

Slit 



Rear rail 



Topstack rear 
ail weatherstrip 



Quarter window 




18X1102 

00004811 



12. Close the convertible top compBfe^/^CWec^^hat 3i ltti 
quarter window glass enters the slit on the rear rail 
weatherstrip srnoothly when the quarter windows are 
raised. 

13. Recheck all measurements. Adjustment to any of the 
adjusting devices will affect other settings. ; 

14. Check for sealing quality (wet glass and look for at least 
12.7 mm (.50 in.) wide seal all glass-to-seal locations.) 

15. Install the quarter trim, lower (Refer to GROUP 52A- 
Trims.) 



WINDSHIELD AND WINDOW GLASS 
GENERAL 



42200560022 

i 



The windshield and window glass are attached by a urethane-base adhesive, to the window -frame. 
This adhesive not only provides improved glass holding and sealing, but also permits use of body openings 
having a greater structural strength. . .., , Si ii > 

ADHESIVE " 



•!<-!• 



[ Adhesive kit 


Quantity 






3M ATD Part No. 8609 SUPER FAST URETHANE 


One cartridge 




, :r . ,■ f * 


3M ATD Part No. 8608 SUPER FAST URETHANE PRIMER 


As required 



RESERVE ITEMS 






Items 


Applications 


Quantity 


Wire (dia.x length) 


For cutting adhesive 


Five pieces of wire 

0.6 mmx 1m (.02 in. x 3.3 ft.) 


Adhesive gun 


For adhesive application 


One 


Wiping rags 




As required 


Sealer 


For prevention of water leaks and 
gathering after adhesive application 


As required 


3M ATD Part No.8906 or eauivalent 


For cleaning 


As required 


Glass holder 




Two 


Spacers (Service part) 




As required 


Window molding (Service part) 




One 


Dam (Service part) 




As required 


Tectyl 506T (Valvoline Oil Company) 




As required 
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WORKING PROCESS 



Body side 







Cleaning of adhesion surface 

Cut off the residual adhesive until the 
thickness is less than 2 mm (.08 in.). 
Clean the adhesion surface with3M ATD 
Part No. 8906 or equivalent, and let it 
dry for 3 minutes or more. 



T 



Attaching of window spacer and dual 
lock fastener 

Attach the window spacer and dual lock 
fastener to set the positions for the glass 
to be installed. 



Application of primer 

Apply it to the body, and let it dry for 
3 minutes or more. 



Application of adhesive 

Apply it to the body evenly after 30 min- 
utes of primer application. 



Window glass installation procedure 



Window glass side 



I 




i 


Reusing the glass 


Replace the glass 


1 t 




Cleaning of adhesion surface 

Completely cut off all of the residual 
adhesive. 

Clean the adhesion surface with 3M ATD 
Part No. 8906 or equivalent, and let it 
dry for 3 minutes or more. 




Cleaning of adhesion surface 

Clean off any dirt adhering to the adhe- 
sion surface with 3M ATD Part No. 8906 
or equivalent, and let it dry for 3 minutes 
or more. 





Gluing of dual lock fastener 

Glue the dual lock fastener to the glass, following the standard position all the way around 
the inside edge of the glass. 



Application of primer 

Apply sufficient primer evenly to the adhesion surface so that there is no patchiness. After 
application, let it dry for 3 to 30 minutes. 



Installing the glass 

After applying the adhesive, lightly press the glass evenly so that it adheres 
completely 



Cleaning 

After removing any adhesive that is sticking out or adhering to the body or 
glass with a spatula, etc., clean off with 3M ATD Part No. 8906 or equivalent. 



Checking for water leaks 

Carry out a shower test to check that no water will leak throuah. 
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WINDSHIELD 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 
Removal and Installation 

• Front Deck Garnish 

(Refer to GROUP 51 - Garnishes.) 
. Front Pillar Trim (Refer to GROUP 52A- Trims 
. Headlining (Refer to GROUP 52A- Headlining. 



42200100156, 




120110 (4.72±.39) 

120±10 /-y A 

(4.72±.39)/^/_/_ A ~ 


120±10 (4.721.39) 

?*\ i2o±io 






Section A-A 


18X0746 


Windshield i> 


jfj~~~- Windshield 
/Gc molding 


mm. (in.) 


J^p 18X0749 


Adhesive tape: v ' ' 
3M ATD Part No. 6392 or equivalent 


1 — — ^— J 1 




Section B-B 



8 (.31) 



18X0786 



Section C-C 

12 (.47) 



2.5 (.10) 



Primer 





15 (.59) 



18X0770 



18X0767 



mm (in.) 



Adhesive: 

3M ATD Part No. 8609 Super Fast Urethane and 3M ATD Part No.8608 Super Fast Urethane Primer or equivalent 



Removal steps 

^>D<4 1. Windshield 

2. Windshield molding 

3. Window spacer 



^-B^ 4. Window spacer 
5. Window spacer 
^-A-4 6. Dual-lock fastener 
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MB990480 





REMOVAL SERVICE POINT 
^►WINDSHIELD REMOVAL 

(1) To protect the body (paint surface), apply cloth tape, to 
all body areas around the installed windshield. 

(2) Cut the molding with a cutter knife. 



(3) Using a sharp-point drill, make hole in the windshield 
adhesive. 

(4) Pass the piano wire from the inside of the vehicle through 
the hole. 

(5) Pull the piano wire alternately from the inside and outside 
along the windshield to cut the adhedve. 

Caution 

Do not let the piano wire touch the edge of the wind- 
shield. 

(6) Make mating marks on the windshield and body. 

(7) Use the special tool to remove the windshield. 



(8) Use a knife to cut away the remaining adhesive so that 
the thickness is within 2 mm (.08 in.) around the entire 
circumference of the body flange. 

(9) Finish the flange surfaces so that they are smooth. 

Caution 

1. Do not remove more adhesive than is necessary. 

2. Do not damage the paintwork on the body surface 
with the knife. If the paintwork is damaged, repair 
the damaged area with repair, paint or anti-rust 
agent. 

(10) When reusing the windshield, remove the adhesive still 
adhering to the windshield, and clean with isopropyl alco- 
hol. 

(11) Clean the body side in the same way. 

Caution ' , ; 

Let the cleaned places stand for 3 minutes or more, 
and carry out the next procedures after they have 
dried. Also, do not touch any surface that has been 
cleaned. 
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Glass side 

Ceramic section 

Notches 




6 (.24) 

Dual-lock fastener 

installation position 

mm fin.) wxosn 



Body side 




6 

(.24) / Projection 

Dual-lock fastener 
installation position 



mm (in.) 



18X0314 




18X0745 

00000134 




145+10 

(5.71±.39) 

mm (in.) 



Window spacer 



91.5±10 
(3.601.39) 

A1 8X0723 



120 ±10 (4.72 ±.39) 120±10(4.72±.39) 






20 ± 10/ ~~TZ^ 

4.724 I 

39) ff. / 


/ Nfl20±10 
/ A (4.72 + 
^^\.39) 


Tape 


18X0746 


Section A-A 




Windshield //\ 


— . Windshield 
r molding 

18X0749 


mm (in.) 


00 000 13 6 



INSTALLATION SERVICE POINTS 
►A^ DUAL-LOCK FASTENER INSTALLATION 

(1) Wipe the windshield section' in the figure with isopropyl 
alcohol to clean it and to remove all grease, etc. 

(2) Attach the dual-lock fastener in the places shown % the 
illustration so that there are no bends or wrinkles on the 
windshield or the body. , . 



^B<4 WINDOW SPACER INSTALLATION 

Install the window spacers to the windshield in the places 
shown in the illustration. 



►C<* WINDSHIELD MOLDING INSTALLATION 

Apply specified double-sided tape tp the windshield in the 1 
places shown in the illustration, and then install the windshield 
molding. ■ . . S'""' - * 

Specified adhesive tape: 

3M ATD Part No. 6362 or equivalent 
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Glass side 



Windshield molding 

J* 




Section A-A 
Primer 



Section B-B 

Primer 



Section C-C 
Primer 



18X0786 






nm in. 



18X0766 

00000136 



►D^ WINDSHIELD INSTALLATION 

(1) Soak a sponge in the primer, and apply evenly to 'the 
glass and the body in the places shown in the illustration. 

Specified primer: 

3M ATD Part No. 8808 Super Fast Urethane Primer 
or equivalent 

Caution 

1. Apply the primer evenly around the entire circum- 
ference, because it strengthens the adhesive. 
Otherwise, a too thick application will cause lower- 
ing of the adhesive strength. 

2. Do not touch the coated surface. 

(2) After applying the primer, let it dry for 3 to 30 minutes. 




(3) Within 30 minutes after applying the primer, use a sealant 
gun to apply the adhesive evenly over the adhesive sur- 
face of the vehicle body. (Refer to P.42-17.) 

Specified adhesive: 
3M ATD Part No. 
equivalent 

NOTE 

Cut the nozzle tip of the sealant gun into a V shape 
to facilitate adhesive application. 



8809 Super Fast Urethane or 
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BODY -Windshield and Window Glass 



(4) After aligning fhe mating marks, press the* glass gently 

and evenly so that" it "adheres completely. ... 

(5) After completion IWs operation (StMt initaHirtg me 
glass), place it somewhere where it will not be disturbed, 
until the adhesive sets. 

Caution 

If heat is applied with an infra-red light to shorten 
the setting time, keep the surface temperature of the 
adhesive below 60°C (140°F). 

(6) After attaching the windshield to the body, let it stand 
far 30 minutes or more, and then test for water leakage. 

Caution " $ 

1. If moving the vehicle: it should be done gently. 

2. When testing for water leakage, do not pinch the 
end of the hose to spray the water. 



42-22 



BODY - Windshield and Window Glass 



QUARTER WINDOW GLASS <ECLIPSE> 
REMOVAL AND INSTALLATION 



42200250059 




18X0783 

00003800 




Section A- A 



Section B-B 



18X0738 



15 (.59) 



12 (.47) 



15 (.59) 



Primer 




Section C-C 



15 (.59) 



12 (.47) 



mm (in/ 




18X0754 



Primer 



18X0753 



12 (.47) 



18X0752 



Adhesive: 

3M ATD Part No. 8609 Super Fast Urethane and 3M ATD Part No. 8608 Super Fast Urethane Primer 
or equivalent 



Removal steps 

A^k 71 If 1. Quarter window glass assembly 
2. Clip grommet 
►A-^ 3 : Dual-lock fastener 
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REMOVAL SERVICE POINT 

<«A^ QUARTER WINDOW GLASS ASSEMBLY 
REMOVAL 

(1 ) For protection of the body (coated surface), apply cloth 
'tape to all around the body where the glass is installed. 

(2) Using a cutter knife, cut off the quarter window molding 
along its edge. 



(3) Run a wire between the glass and the body at the upper 
portion of the quarter window and pull it back and forth 
along the glass to cut through the adhesive. *\ 
When doing so, pay attention to the clip grommet. 

Caution „ ... *■<■ 

Hold the window glass with the glass holders to pre-, 

vent it from falling when the adhesive& cut through. 



(4) Using a sharp knife, scoop out existing adhesive from, 
the body flange to 2 mm (.08 in.) or less thickness all 
around the window opening. 

(5) Finish smooth the flange surface. 

Caution * " * « 

1. Do not remove the adhesive more than necessary. 

2. Use care not to damage the coated surface of 
the body with the knife. If it is' damaged, apply 
retouch paint or anti-corrosive. 

(6) Degrease using with isopropyl alcohol. 
Caution 

After degreasing, allow three minutes or more to dry 
well before next work. Do not touch the degreased 
surface. ^ S ' 



Dual-lock, 
fastener 
installation 
position 




18X0828 



INSTALLATION SERVICE POINTS 

►A^ DUAL-LOCK FASTENER INSTALLATION 

After making sure that there are no bends or railed sections 
in the dual-lock fasteners, attach the dual-lock fasteners to 
the places shown in the illustration., ' 
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Section A-A 




70 (2.76) 



15 <" 59 > V Primer 



Section B-B 



15 (.59) 




Primer 15 (59) 



18X0758 



Section C-C 



15 (.59) 




Primer 



18X0750 
00003801 



m in., 




1BN0104 



►B^ QUARTER WINDOW GLASS ASSEMBLY 
INSTALLATION 

(1) Apply a uniform coat of primer to the illustrated areas 
of the body and glass making sure it is applied without 
breaks or thin spots. 

Specified primer: 

3M ATD Part No. 8608 Super Fast Urethane Primer 
or equivalent 

Caution 

1. Always use the primer to strengthen bonding pow- 
er. Make sure that it covers the surfaces complete 
ly. Note that the primer if applied too thick can 
cause loss of bonding power. 

2. Never touch the primer coated surface. 

(2) Allow 3 to 30 minutes to dry the primer. 



(3) Within 30 minutes after applying the primer, fill the sealant 
gun with adhesive and apply the adhesive evenly around 
the entire circumference of the glass. 
(Refer to P.42-22.) 

Specified adhesive: 

3M ATD Part No. 8609 Super Fast Urethane or 
equivalent 

NOTE 

Cut the nozzle tip of the sealant gun into a V shape 
to facilitate adhesive application. 
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(4) After a^plicatioi ^ 6f f^adH#K%^#e thjeFi^ li|S# 
and evenly onto the body jfor. complete fittingi 

(5) Remove the adhesive from around alia oif me glass alia 
body surfaces using a spaty|a «and wipe the^pjace^ 

clean. '" "J'll. — -, 

(6) After the work (instaNation of„ihe .glass), allow the glass 
to stand until the adhesive 'hardens.?' t <&■■' ■t*>w'" i 

Caution 

When using an infrared lamp or other means for quick- 
er hardening, keep the surface temperature 60°C 
(140°F) or lower. 

(7) After about 30 minutes or more following bonding of the 
quarter window glass to the body, check for water leaks. 

Caution 

1. If the vehicle is to be moved, do so gently. 

2. When checking for water leaks, do not squeeze 

the hose end. 
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QUARTER WINDOW GLASS AND REGULATOR ASSEMBLY 
<ECLIPSE SPYDER> 42200600021 

REMOVAL AND INSTALLATION 



Post-installation Operation 

Quarter Window Glass Adjustment (Refer to P.42-11.) | 




18X1108 



Power window switch removal 
steps 

1. Door trims (Refer to GROUP 42 - 
Door.) 

2. Power window switch 

Quarter window glass removal 
steps 

• Quarter trim, lower 

(Refer to GROUP 52A- Trims.) 

• Quarter belt moulding 

(Refer to GROUP 51 -Mouldings.) 

3. Quarter trim bracket 



4. Quarter belt line inner weatherstrip 
and quarter window front weather- 
strip 

5. Waterproof film 

-^A^ ►A-^ 6. Quarter window glass assembly 

7. UD-Stop 

8. Quarter window glass 

9. Guide assembly 

Regulator assembly removal steps 

-^►►A^ 6. Quarter window glass assembly 
• Rear speaker bracket A 

(Refer to GROUP 54 - Speaker.) 
•^B^ 10. Regulator assembly 
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Section A - A 
. H 



8 mm 

(.3 in.) 



Adjusting stud 
A 




REMOVAL SERVICE POINT 

<4A^ QUARTER WINDOW GLASS ASSEMBLY 
REMOVAL 



(1) Completely lower the quarter window 

(2) Remove the waterproof film. " ; 

(3) Disconnect the ball joint of regulator assembly from the' 
quarter window glass through the service hole. 



<«B^ REGULATOR ASSEMBLY REMOVAL 

Disconnect motor connector, remove from -bottom opening, f 



: Tf" ■ ^ ol * 



INSTALLATION SERVICE POINT 

►A^ QUARTER WINDOW GLASS ASSEMBLY 
INSTALLATION 

Set the length of the adjusting stud to the dimension shown 
in the illustration to make adjustment of the quarter window 
glass easier. 



INSPECTION 42200610017 

POWER WINDOW MOTOR CHECK 

(1) Check that the motor runs smoothly when the battery 
is connected directly to the motor terminals. 

(2) Furthermore, check that the motor operates in reverse 
when the terminal connections are switched. 
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Power window 
switch (Quarter 
window glass-R.H 

Power, window 
switch (Quarter 
window glass-LH.) 




Connector A 



Connector B 



B18X1111 



POWER WINDOW SWITCH CONTINUITY CHECK 
Main switch <For Quarter Window Glass> 



no 



Switch position 



Switch for 
L.H. quarter 
window glass 



UP 



Switch for 
R.H. quarter 
window glass 



.ock switch 



OFF 



DOWN 



UP 



OFF 



DOWN 



ON 



OFF 



Terminal 
No. of 

connector A 



Terminal No. of 
connector B 



1 



o 



o-o 



o- 



o 



o 



o 



o 



0--0-0--0 



o-a-o-o 



o~o 



o 



o-o 
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LIFTGATE GLASS <ECLIPSE> 
REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 
Removal and Installation 

• Rear Wiper Arm 

(Refer to GROUP 51 - Rear Wiper and Washer.) 

• Liftgate Upper Trim, Liftgate Lower Trim and Liftgate 
Side Trim (Refer to GROUP 52A- Trims.) 

• High-mounted Stop Light <Vehicles without rear 

spoiler, Refer to GROUP 54 - High-mounted Stop 
Light.) 



42200370106 




18X0781 
00003802 



130±1 0(5.121.39) 130±10(5.12±.39) 




Section A-A 



Liftgate 
molding 



mm (in.) 



18X0748 



Adhesive tape: ij< 

3MATO Part Noj 6382 or equivalent 




Section B-B 



Section C-C 



24 (.94) 



mm (in.) 





18X0768 



Adhesive: 

3M ATD Part No. 8609 Super Fast Urethane and 3M ATD Part No. 8608 Super Fast Urethane prim& or equivalent 



Removal steps 

1. Harness connector 
►C<4 2. Liftgate glass 



►B-^j 3. Liftgate molding 
►A-^4. Dual-lock fasteners 
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REMOVAL SERVICE POINT 
^►LIFTGATE GLASS REMOVAL 

Remove the same way as the windshield. (Refer to P.42-17.) 




mm (in.) 



Dual-lock fastener 
installation position 

A1 8X0829 



130±10 
(5.12±.39) 



130±10 
(5.12±.39) 




18X0742 



INSTALLATION SERVICE POINTS 

►A<* DUAL-LOCK FASTENER INSTALLATION 

After making sure that there are no bends or raised sections 
in the dual-lock fasteners, attach the dual-lock fasteners to 
the notches in the body as shown in the illustration. 



►B^LIFTGATE MOLDING INSTALLATION 

Apply specified double-sided tape to the glass in the places 
shown in the illustration, and then install the liftgate molding. 

Specified adhesive tape: 

3M ATD Part No. 6382 or equivalent 




18X0748 
00003877 
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Glass side Liftgate molding 




20 (.79)^ 

| 15 (.59) A. 

1 I 



Primer 
Body side 




18X0747 




Section A-A 



25 (.98) 




Primer 



Section B-B 



Primer 2Q ( 79) 



18X0761 




Section C-C 

Primer 




18X0759 



mm (in.) 



1BX0757 
00003803 




►C^ LIFTGATE GLASS INSTALLATION 

(1) Soak a sponge in the primer, and apply evenly to the 
glass and the body in the places shown in the illustration. 

Specified primer: 

3M ATD Part No. 8608 Super Fast Urethane Primer 
or equivalent 

Caution 

1. Apply the primer evenly around the entire circum- 
ference, because it strengthens the adhesive. 
Otherwise, a too thick application will cause lower- 
ing of the adhesive strength. 

2. Do not touch the coated surface. 

(2) After applying the primer, let it dry for 3 to 30 minutes. 



(3) Within 30 minutes after applying the primer, use a sealant 
gun to apply the adhesive evenly over the adhesion sur- 
face of the vehicle body. (Refer to P.42-29.) 

Specified adhesive: 

3MATD Part No. 8609 Super Fast Urethane or 
equivalent 

NOTE 

Cut the nozzle tip of the sealant gun into a V shape 
to facilitate adhesive application. 
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(4) After aligning the mating marks, press the glass gently 
and evenly so that it adheres completely,. 

(5) After completion of this operation' (after installing the 
glass), place it somewhere where it will not be disturbed, 
until the adhesive sets. 

Caution 

When using an infrared lamp or other means for quick- 
er hardening, keep the surface temperature 60°C 
(1 40 °F) or lower. 

(6) After attaching the glass to the body, let it stand for 30 
minutes or more, and then test for water leakage. 

Caution 

1. If moving the vehicle, it should be done gently. 

2. When testing for water leakage, do not pinch the 
end of the hose to spray the water. 
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DOOR 4230003011 3 

SERVICE SPECIFICATIONS 



Items 


Standard value . 


Inside handle play mm (in.) 


6.2 (.24) or more 


Outside handle play mm (in;) 


4.4 (.17) or more ^: 


Clearance of door window 
glass to weatherstrip 
holder mm (in.) 


Adjustment of glass inclination 
amount 


Front pillar 


37.0 (1.46) 


Roof or convertible 
top 


3 1 .0(1^22)^ 


Adjustment of glass longitudinal 
inclination 


Front pillar 


1 .6 (.06) 


Roof or convertible 
top 


1 .9 (.07) 


Quarter pillar 
<ECLIPSE> 


13.0 ± 1.0 (.51 i .04) 


Clearance between door window glass and door window glass 
catch mm (in.) 


Front pillar 


4 8±1 0(19 ±. 04V 


Roof or Convertible 
top 


6.3 ±1 .0(.25±.O4) 


Quarter pillar 
<ECLIPSE> 


13.0 ±1 .0(.51±.04) 

— - — -^m - r m *P 'i 


Overlap margin between door window glass and door window 
glass catch mm (in.) 


Front pillar 


1.6 (.06) 


Roof or Conve 
top 


rtible 1 .9 (.07) 


Distance between door window glass and weatherstrip step line 
mm (in.) 


Front pillar 


1 .6 (.06) 


Roof or Convertible 
top 


1 .9 (.07) | 



SEALANT 42300050027 



Items 


Specified sealant 


Waterproof film 


3M ATD Part No. 8625 or equivalent 


SPECIAL TOOLS 




42300060044 



Tool 


Tool number and name 


Supersession 


Application 




MB990784 
Drnament remover 


General service tool 


Removal of switch, trim,, etc. 




MB990834 

Door adjusting wrench 


MB990834-01 


Adjustment of door fit 
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Tool 


Tool number and name 


Supersession 


Application 




MB991529 

Diagnostic trouble 
codecheckharness 


Tool not necessary if scan 
tool <MUT-II> is available 


OUaaLia/i ♦fr\^s rSAuiA^ lft#m^l^\tftf 

onecKing me power-wmaow sys- 
tem and the central door-locking 
system by using a voltmeter 


^^^^M9^502 


MB991502 

Scan tool (MUT-II) 


MB991502 


Checking the power-window sys- 
tem and the central door-locking 
system 

(ETACS 1 input check) 1 


B99132S 


nuivi pacK 





TROUBLESHOOTING 

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING 



Gather information from customer. 



unecK trouoie symptom. 



Does not 
ioeccur 



I Reoccurs 



Refer to the INSPECTION CHART 
FOR TROUBLE SYMPTOMS. 



42300070146 



Intermittent malfunction 




Ground terminal 




14X0293 



DIAGNOSTIC FUNCTION 

INPUT SIGNAL INSPECTION POINTS 

When Using the Scan Tool 

1. Connect the scan tool to the data link connector. 

Caution 

Always turn the ignition switch OFF before discon- 
necting or connecting the scan tool. 

2. If buzzer of the scan tool sounds once when a switch 

is operated (ON/OFF), the ECU input signal for that switch 
circuit system is normal. 

When Using a Voltmeter 

1. Use the special tool to connect a voltmeter between the 
grounded terminal and the ETACS terminal of data link 
connector. 

2. If the voltmeter indicator deflects once when a switch 

is operated (ON/OFF), the ECU input signal for that switch 
circuit system is normal. 
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POWER WINDOW 

INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Probable cause 


Remedy 


When ignition switch is 
turned to ON, power 
windows do not oper 

cue 


• Broken wire in power window switch circuit, 
or in each harness. 

• Power window switch is faulty. 

m Pr»A/or* \A/inHn\A/ mntni* ic faiiltw 

• ruvvci vviiiuuvv iiiuiui io iduiiy. 

• ETACS-ECU is faulty. 

• Convertible top control module is faulty. 
<ECLIPSE SPYDER> 


Check according to Flow Chart A 
(Refer to P.42-36.) '. 


Power windows can be 
operated even when a 
door is opened within 
30 seconds after the 
ignition switch has 
been turned to OFF. 


• Broken wire in input circuit in door switch. 

• Door switch is faulty. 
• ETACS-ECU is faulty. 


Check according to Flow CharfB , 
(Refer to P.42-38.) 


After turning the igni- 
tion switch to OFF, the 
timer does not operate. 


• ETACS-ECU is faulty. 


Replace the ETACS-ECU. 


Power windows can be 
operated over 30 se- 
conds after the ignition 
swucn nas ueen lurneu 
to OFF. 


• ETACS-ECU is faulty. 


Replace the ETACS-ECU ^ 


Power windows can be 
operated by means of 
the power window sub 
switches (passengers' 
side), but can not by 
means of the power 
window main switch 
(unver s siue). 


• Power window main switch (driver's side door) 
is faulty. ( R 


Check according to Flow Chart C 
3 f e r to R42-38.) 

t 


Passenger's side pow- 
er window can be oper- 
ated by means of the 
power window main 
switch (driver's side), 
Ibut can not by means 
of the power window 

oUU ovvllL/IIco ^[Jcloocl 1 

gers' side). 


• Power window sub switch (passenger's side 
door) is faulty. 


Check according to Flow Chart D 
(Refer to P.42-38.) 


When the power win- 
dows are not lowered < 
fully, the power win- 
dows do not lower au- 
tomatically if the con- 
vertible top switch is 
set to open or close. 
<ECLIPSESPYDER> 


• Broken wire in power window up signal circuit. 

• Convertible top control module. 


Check according to Flow Chart E 
(Refer to P.42-39.) 

■•• ! ? i. » 


When the power win- 
dows are not lowered 
fully and the power 
window main switch's 
lock switch is OFF, the 
passenger's side pow- 
er window does not 
lower automatically if 
the convertible top 
switch is set to open or 
close. However, the 
passenger's side pow- 
er window lowers auto- 
matically when the lock 
switch is ON. 
<ECLIPSESPYDER> 


• Broken wire in ground input signal circuit. 

• Power window main switch (driver's side door) 
is faulty. 

• Convertible top control module is faulty. 


Check according to Flow Chart F 
(Refer to P.42-39.) 
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TROUBLE SYMPTOM INSPECTION CHART 

A When ignition switch is turned to ON, power window does not operate. <ECLIPSE> 



Check the Scan Tool Input Signa 

Ignition switch input signal 
OK: The scan tool buzzer sounds once 
when the ignition switch is ON. 



OK 



Power window relay continuity 
check (Refer to P.42-57.) 
Power window main switch conti- 
nuity check (Refer to P.42-57.) 
Power window sub switch continu- 
ity check (Refer to P.42-58.) 
Power window motor check 
(driver's side and passengers' 
side) (Refer to P.42-57.) 



OK 



Measure atthe power window relay con- 
nector B-42X. 

• Disconnect the connector and 
measure at the harness side. 
Voltage between terminal (1 ), (5) 
and ground 

OK: Battery positive voltage 



OK 



Check the harness between the power 
window relay and tte ElRCS-eCU. 



OK 



Check the harness between the power 
window relay and the power window 
main switch and the power window sub 
switch. 



OK 



Measure at the power window main 
switch connector D-09. 

Disconnect the connector and 

measure at the harness side. 

Continuity between terminal (2) 

and ground 
OK:Continuity 



OK 



Measure at the power window motor 
connector D-11 (driver's side) and D-01 
(passenger's side). 

Disconnect the connector and 

measure at the harness side. 

Continuity between terminals (1), 

(2) and ground 
OK: Continuity 



lOK 



NG 



Check the harnesses between the igni- 
tion switch and the ETACS-ECU. 



NG 



Repair 



NG 



Replace 



NG 



Check the following connectors: 

B-77 and B-42X 



NG 



• Repair 



OK 



Check trouble symptom. 



NG 



Check the harnesses between the pow- 
er window relay and fusible link No. 9. 
Repair, if necessary. 



NG 



NG 



Repair 



Repair 



NG 



Check the following connectors: 

D-09 and B-52 



NG 



Repair 



I OK 



Check trouble symptom. 



NG 



Check the harness between the power 
window main switchandground. Repair, 
if necessary. 



NG 



Check the following connectors: 
D- 1 1 , D-01 , D-04, B-27, B-52"antf D-09 



NG 



-+~ Repair 



I OK 



Check trouble symptom. 


nu 


Check the harness between the power 
window main switch and the power win- 
dow motor (driver's side and passen- 
gers' side). Repair, if necessary. 





Replace the ETACS-ECU 
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A When ignition switch is turned to' ON, power windows do not operate: <ECLfPSE SPYDER> 



The quarter window (power window) 
also does not operate. 



No 



YES 



Check the Scan Tool Input Signal 

Ignition switch input signal 

OK: Thescantool buzzersoundsonce) 
whenjhe ianition switch is ON. I 



NG 



OK 



Power window relay continuity 

check (Refer to P.42-57.) 



NG 



OK 



Measure at the power window relaycon- 
nector B-42X. 

• Disconnect the connector and 
measure at the harness side. 
Voltage between terminal(1),(5)and 

ground 

OK: Battery, positive voltage 



NG 



OK 



I Check the following connectors: 

B-52 and D-09 



NG 



OK 



Check trouble, symptom.. 



NG 



Check the harness between the power 

window relay and the power window 
main switch. 



OK 



NG 



Repair 



Power window main switch 
continuity check (Refer to P.42-58.) 
Powerwindow sub switch continuity 
check (Refer to P.42-58.) . , 
Power window motor check (driver's 
side and passengers' side) (Refer 
to P.42-57.) 



OK 



NG 



Replace 



Check the following connectors: 

• D-09 (Driver's side) 

• B-27 and D-04 (Passenger's side) 



NG 



OK 



[Check trouble symptom. 



NG 



Check the harness between the power' 
window relay and the power window' 
main switch and the power window main 
switch and the power window sub 
switch. Repair, if necessary. 



Check the harnesses between the igni- 1 
tion switch and the ETACS-ECU. 



f 

Repair 



Replace 



Check the following connectors: 

B-77 and B-42X 



NG 



OK 



Check trouble symptom. 



NG 



Check the, ...harnesses between the 
power 'window relay and fusible link 
No.9. Repair, if necessary. 



Repair 



Measure at the power window main 

switch connector D-09. 

• Disconnect the connector and 

measure at the harness side. 

Continuity between terminal (2) and 
ground 
OK: Continuity 



NG 



OK 



Check the harness between the power 
window relay and the ETACS-ECU. 



NG 



OK 



Replace the ETACS-ECU. 



Measure at the power window motor 
connector D-11 (driver's side) and D-01 
(passenger's ": ! 1 
Disconnect the connector and 
measure at the harness Sidfli 
Continuity between terminals (1), (2) 
and ground 



l 0K .. ' 


ng ■ .$ ^ t- f% 




... s*c 5. -a famui 


• Repair' 




Check the following connectors:. 

• D4KE-54, B-88„B-;52 and D-09, 
(Driver's Side) . .,. 

• E-54, B-89; B-52 1 , BW, f*0f, D-04 
and B-27 (Passenger's Side) 




OK NG - 

( ,., .... I — trrri* Repair 


Check trouble symptom. '" ' 


i 1 


NG 



pheck the harness between the power 

'window main switch and the power 
window motor, and between the 
convertible ^nn controj^jodule^caiicl 

power window main switch and 
convertible top control module. 



■N6, 



. Replace the convertible top contK*- 



Repair 



Check the following connectors: 

D-09 and B-52" • 



OK NG 



Repair 



Check trouble symptom. 



NG 



Check the harness between the pourer 
window mainswttchandground. Repair, 

if necessary, 



Repair 
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B Power windows can be operated even when a door is opened within 30 seconds after the ignition 
switch has been turned to OFF. 



NG 



Check the Scan Tool Input Signal 

Door switch input signal 

OK: The scan tool buzzer sounds once when the door switch is 
ON. 




Driver's side door switch input circuit system check 
(Refer to GROUP 54 - Ignition Switch) 








| OK 


NG 




Check the Scan Tool Input Signal 

Ignition switch input signal 

OK: The scan tool buzzer sounds once when the ignition key is 
turned to the ON or OFF position. 


Ignition switch continuity check 
(Refer to GROUP 54 - Ignition Switch) 









|OK 



iReolacethe ET ACS-ECU I 



C Power windows can be operated by means of the power window sub switches (passengers' side), 
but can not by means of the power window main switch (driver's side). 



Power window main switch continuity check 
(Refer to P.42-57.) 



NG 



I OK 



Check the following connectors: 

B-52 and D-09 <€€1ilP l SE> D-09<e51iiraE SPYDER> 



NG 



[OK 



Check trouble symptom. 



NG 



Replace 



• Repair 



Check the harness between the power window main switch and 
the Dower window relav.ReDair.it necessary. 



D Passenger's side power window can be operated by means of the power window main switch (driver's 
side), but can not by means of the power window sub switches (passengers' side). 



Power window sub switch continuity check 
(Refer to P.42-58.) 



NG 



OK 



Check the following connectors: 
B-27 and D-04 



NG 



Replace 



• Repair 



[OK 



j Check trouble symptom. 



[NG 



Check the harness between the power window sub switch and 
the power window relay. Repair, if necessary. 
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E When the power windows are not lowered fully, the power windows do not lower 
automatically if the convertible top switch is set to open or close. 



The quarter windows (power windows) also do not operate. 



NO 



YES 



Measure at the convertible top control module connector E-54. 

• Disconnect the connector and measure at the harness side. 

• Voltage between terminal (21 ), (22) and ground when the ignition 
switch is ON. 

OK: Battery positive voltage 



OK 



NG 



Check the following connectors: E-54 and B-i 



NG 



lOK 



Check trouble symptom. 



NG 



Check the harness between the power window main switch and 
the convertible top control module. Repair, if necessary. 



Replace the convertible top control 
module 



Replace the convertible top control 
module " 



Repair 



iiv a.. ("""Hi'' 

i'l.'.i 



F When the power windows are not lowered fully and the power window main switch's ' 
lock switch is OFF, the passenger's side power window does not lower automatically if 
the convertible top switch is set to open or close. However, the passenger's, side, power 
window lowers automatically when the lock switch is ON; * 



Power window main switch continuity check (Refer to P.42-57.) 



NG 



OK 



Check the following connectors: 
D-13.B-52.B-89, and E-53 



OK 



NG 
Repair 



Replace 



Check trouble symptom. 



NG 



Check the harness between the power 
wiiidDd/cnmini switch tswitchirandticbn 
top control module. " * 



NG 



ertible 



QK 



Replace the convertible top control 
module „ 



-'■ii. 



■■.:■<■:■■■ 
■3 :'<■''■>. - 



x i\ 



TSB Revision 



42-40 



BODY - Door 



CENTRAL DOOR LOCKING SYSTEM 



INSPECTION CHART FOR TROUBLE SYMPTOM 



Trouble symptom 


Probable cause 


Remedy 


When the central door lock switch is 
operated, all doors are not locked or 
unlocked. 


• Malfunction of central door loci 
switch 

• Incorrect connector connection 

or malfunction of harness 


; Check according to Flow Chart A 
(Refer to P.42-40.) 


When the driver's side door lock is 
turned with the key or if the driver's 
side door inside door lock knob is op- 
erated, another door is not locked or 
unlocked. 


• Malfunction of driver's side doc 
lock actuator switch 

• Incorrect connector connection 
or malfunction of harness 

• Malfunction of ETACS-ECU 


r Check according to Flow Chart B 
(Refer to P.42-42.) 


When the driver's side door lock is 
turned with key, another door is not 
unlocked. 


• Malfunction of driver's side doo 
key cylinder switch 

• Incorrect connector connection 
or malfunction of harness 

• Malfunction of ETACS-ECU 


■ Check according to Flow Chart C 
(Refer to P.42-42.) 


When the passenger's side door lock 
s turned with key, another door is not 
ocked or unlocked. 


• Malfunction of passenger's side 
door key cylinder switch 

• Incorrect connector connection 
or malfunction of harness 


Check according to Flow Chart D 
(Refer to P.42-43.) 



TROUBLE SYMPTOM INSPECTION CHART 
A When the central door lock switch is operated, all doors are not locked or unlocked. 



<Vehicles without keyless entry system> 



• Central door lock switch continuity check (Refer to P.42-61). 

• Door lock power relay 1 continuity check (Refer to P.42-61). 



OK 



• Disconnect the connector and measure at harness side. 

(1) Voltage between terminal (2), (7) and ground 
OK: Battery positive voltage 

(2) Continuity between terminal (5) and ground 
OK: Continuity 



jOK 



Measure at the door lock switch connector D-09 (L.H.) and D-04 
(R.H.) 

• Disconnect the connector and measure at harness side. 

(1) L.H.: Voltage between terminal (1),(4) and ground 

O K : Battery positive voltage 

R.H.: Voltage between terminal (8), (5) and ground 

OK: Battery positive voltage 

(2) L.H.: Continuity between terminal (2) and ground 
OK: Continuity 

R.H.: Continuity between terminal (7) and ground 
OK: Continuity 



IOK 



Door lock actuator check (Refer to P.42-60.) 



IOK 



Check the harness between the door lock actuator and the door 
lock power relay 1 . Repair, if necessary. 



-NG 



ill NG 



(2) NG 



(1) NG 



(2) NG 



NG 



Replace 



Check the harness between the fusible link No.2 and the door 
lock power relay 1 . Repair, if necessary. 



Check the harness between the door lock power relay 1 and the 
ground. Repair, if necessary. 



Check the harness between the door lock switch and the door 
lock power relay 1 . Repair, if necessary. 



Check the harness between the door lock switch and the ground. 
Repair, if necessary. 



Replace 
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<Vehicles with keyless entry system>, 



Central door lock switch continuity check (Refer to P.42-61). 
Door lock power relay 1 continuity check (Refer to P.42-61). 
Door lock power relay 2 continuity check (Refer to P.42-62). 



IOK 



Measure at the door lock power relay 1 connector B-32 and the- 

door lock power relay 2 connector E-41 

• Disconnect the connector and measure at harness side. 

(1) Voltage between terminal (2), (7) and ground 
OK: Battery positive voltage 

(2) Continuity between terminal (2) and ground 
OK: Continuity 



OK 



Measure at the door lock switch connector D-09 (L.H.) and D-04 
(R.H.) 

• Disconnect the connector and measure at harness side. 

(1) L.H.: Voltage between terminal (I), (4) and ground 
OK: Battery positive voltage 

R.H.: Voltage between terminal (8), (5) and ground 
OK: Battery positive voltage 

(2) L.H.: Continuity between terminal (2) and ground 
OK: Continuity 

R.H.: Continuity between terminal (7) and ground 
OK: Continuity 



IOK 



NG 



- Replace 



(1) NG 



(2) NG 



Check the harness between 'the fusible linkNo.2 and the; (kx» 
lock power relay 1 , and between the fusible link No.2 and door 
lock power relay 2. Repair, if necessary. 



Check the harness between the door lock power relay 1 and the 
ground, and between the door lock' power relay 2ind ground. 
Repair, if necessary. 



(1)NG 



(2) NG 



Check the harness between the door lock switch and the door 
lock power relay 1, and between the door lock switch and the 

door lock power relay 2. Repair; if necessary. 



Check the harness between the door lock switch and the ground. 
Repair, if necessary. 



Door lock actuator check (Refer to P.42-60.) 



NG 



Replace 



IOK 



Check the harness between the door lock actuator and the door 
lock power relay 1 , and between the door lock actuator and the 
door lock power relay 2. Repair, if necessary. 
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B When the driver's side door lock is turned with the key or if the driver's side door inside door lock 
knob is operated, another door is not locked. 





OK 




Check the scan tool input signal 

Actuator switch (driver's side) input signals 
OK: The scan tool buzzer sounds once when actuator switch (driv- 
er's side door) is unlocked. 


Check the harness between the door lock power relay and the 
ETACS-ECU. 




jOK • .J.NG 



I NG 



Replace the ETACS-ECU, 



Door lock actuator check (driver's side) (Refer to P.42-60). 



NG 



I NG 



Check the following connectors: 
D-07, B-52, B-08 and B-48 



NG 



- Replace 
• Repair 



IOK 



Check trouble symptom. 



NG 



Check the harness between the ETACS-ECU and the actuator 

switch (driver's side). 



NG 



■ Repair 



OK 



Check the harness between the actuator switch (driver's side) and 
the ground. Repair, if necessary. 



Repair 



C When the driver's side door lock is turned with key, another door is not unlocked. 




OK 


.1 r. 


Check the scan tool input signal 

Key cylinder switch (driver's side) input signals 
OK: The scan tool buzzer sounds once when key cylinder switch 
(driver's side door) is LOCK or UNLOCK. 


Check the harness between the door lock power relay and the 
ETACS-ECU. 




jOK |NG 



NG 



Door lock key cylinder switch continuity check (driver's side) (Refer 
to P.42-60) 



NG 



OK 



Check the following connectors: 
D-08. B-52. B-08 and B-48 



NG 



[OK 



Check trouble symptom. 



I NG 



Check the harness between the ETACS-ECU and the key cylinder \ 
switch (driver's side). 



NG 



|OK 



Check the harness between the key cylinder switch (driver's side) 
and the ground. Repair, if necessary. 



Replace the ETACS-ECU. 



Replace 



• Repair 



- Repair 



Repair 
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D When the passenger's side door lock is turned with key, another door is not locked or u nloc * 



Door lock key cylinder switch check (passenger's side) 
(Refer to P.42-60) 


i NG 


Replace a , 

; y si- 




lOK 

r 


1 NG 




Check the following connectors: 
D-05 and B-27 


Repair 










Check trouble symptom. 






NG 


NG 




Measure at the key cylinder switch (passenger's side) connector 
D-05. 


Check the harness between the key cylinder switch (passenger's 
side) and the door lock power repy. Repair, "I ne^Wsafy. 




Disconnect the connector and measure at harness side 
Voltage between terminal (1), (3) and ground 
OK: Battery positive voltage 




p, '- 



OK 



Check the harness between the key cylinder switch (passenger's 
side) and the ground. Repair, if necessary. 



KEY REMINDER SYSTEM 

INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Probable cause 


Remedy ••«•>♦ 


If the driver's side inside lock knob is 
locked under the following conditions, the 
door can not be locked: 

• The key is inserted in the ignition ke> 
cylinder. 

• The driver's side door is closed. 


• Broken wire in input circuit in door 
switch. 

• Door switch is faulty. 
. ETACS-ECU is faulty. 


J- , ; ■« S.. . ... ... 

Check according to Row 

Chart A 

(Refer to P.42-44). 


If the driver's side inside lock knob 'is 
locked under the following conditions, the 
door will be locked: 

• The key is inserted in the ignition key 
cylinder. 

• The driver's side door is opened. 


• Broken wire in input circuit in door 
switch. 

• Door switch is faulty. w 

• Key reminder switch is faulty. 

• Broken wire in input circuit in key 
reminder switch. 

• ETACS-ECU is faulty 


Check according to Flow 
ChartB 

(Refer-to P.42-44). 

it : ; 


If the driver's side inside lock knob is 
locked under the following conditions, the 
door can not be locked: 

• The key is removed from the ignition 
key cylinder. 

• The driver's side door is opened. 


• Broken wire fn input circuit in key 

reminder switch. 

• Key reminder, switch is faulty. 
. ETACS-ECU is faulty. 


Sheek- aeeordifiQ' to FI6w 
Chart C 

(Refer to P.42-45). 



.1 „T, 



■> < \ ..." 
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TROUBLE SYMPTOM INSPECTION CHART 



A If the driver's side inside lock knob is locked under the following conditions, the door can not be 
locked: 

• The key is inserted in the ignition key cylinder. 

• The driver's side door is closed. 



Door switch continuity check 
(Refer to P.42-53.) 



NG 



OK 



Measure at the door switch connector 
E-43. 

• Disconnect the connector and 
measure at harness side 

• Continuity between terminal (2) 

and around 
OK: Approx. 5V 



NG 



I OK 



Check trouble symptom. 



NG 



iRerjIacethe ETACS-ECU 



• Replace 



Measure at the ETACS-ECU connector 
B-47. 

• Disconnect the connector and 

measure at harness side 

(Door switch: OFF) 
» Continuity , between terminal (,13)i 

and ground 

OK: No continuity 



NG 



I OK 



Check trouble symptom. 



NG 



I Replace the ETACS-ECU 



Check the harness between the door 
switch and the ETACS-ECU. Repair, 
if necessary. 



B If the driver's side inside lock knob is locked under the following conditions, the door will be locked: 

• The key is inserted in the ignition key cylinder. 

• The driver's side door is opened. 



Key reminder switch continuity check 
(RefertoGROUP54-lgni«on Switch.) 



iOK 



NG 



Door switch continuity ckeck 
(Refer to P.42-53.) 



OK 



Measureatthe key reminder switch con- 
nector E-39. 

Disconnect the connector and 
measure at harness side 
Voltage between terminal (6) and 
ground 

OK: Approx. 5V 



NG 



OK 



Measure the door switch connector 
E-43. 

• Disconnect the connector and 
measure at harness side 

• Voltage between terminal (2) and 
ground 

OK: Approx. 5V 



NG 



OK 



Check trouble symptom. 



NG 



• Replace 



Replace 



Measure at the ETACS-ECU connector 
B-47 

Disconnect the connector and 
measure at the harness side (key 
' reminder switch OFF) 
Continuity between terminal (17) 
and ground 
OK: No continuity 



NG 



I OK 



Check trouble symptom. 



ING 



Replace the ETACS-ECU 



Check the following connectors: 

E-43, B-69 and B-47 



NG 



IOK 



Check trouble symptom. 



NG 



Check the harness between the door 
switch and the ETACS-ECU. Repair, 
if necessary. 



Check the harness between the key re- 
minderswitchartdthe ETACS-ECU. Re- 
pair, if necessary. 



Repair 



Replace the ETACS-ECU 
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C If the driver's side inside lock knob is locked under the following conditions, the door can not be 
locked: 

• The key is removed from the ignition key cylinder. 

• The driver's side door is opened. 



Key reminder switch continuity check 
(Referto GROUP 54- Ignition Switch.) 



NG 



IOK 



Measure at the key reminder switch con- 
nector B-39. 

• Disconnect the connector and 
measure at harness side 

• Voltage between terminal (6) and 
ground 

OK: Approx. 5V 



NG 



OK 



Measure at the ke.v reminder switch con- 
nector B-39. 

• Disconnect the connector and 
measure at harness side 

• Continuity tseftwram tterminal ((4) 
and ground 

OK: Continuity 



NG 



| OK 



Check trouble symptom. 



NG 



Replace 



Check the following connectors: 

B-39.B-51 and B-47 



NG 



Repair 



IOK 



Check trouble symptom. 



I NG 



Check the harness between the key re- 
minder switch and tfte ETRCS'-E'Ctr, 






OK 


Replace the ETACS-ECU. 





Repair 



Check the AsMs<nwtg i^n-ninyr/mv: 
B-08 and B-39 



NG 



Repair 



[OK 



Check trouble symptom. 



I NG 



Check the harness between the kBy re- 
minder switch and ground. Repair, if 
necessary. 



Replace the ETACS-ECU 
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GLASS AND DOORS 



Symptom 


Probable cause 


Remedy 


Water leak through 
door window glass 


Incorrect window glass installation 


Adjust position 


Gap at upper window glass 


Adjust position 


Door window 
malfunction 


Incorrect window glass installation 


Adjust position 


Damaged or faulty regulator 


Correct or replace 


Water leak through 
door edge 


Cracked or faulty weatherstrip 


Replace 


Water leak from door 
center 


Drain hole clogged 


Remove foreign objects 


Inadequate waterproof film contact or damage 


Correct or replace 


Door hard to open 


Incorrect latch or striker adjustment 


Adjust 


Door does not open 
or close completely 


Incorrect door installation 


Adjust position 


Defective door check strap 


Correct or replace 


Door check strap and hinge require grease 


Apply grease 


Uneven gap between 
Dody 


Incorrect door installation 


Adjust position 


Wind noise around 
door 


Weatherstrip not holding firmly 


Adjust fit of door 


Improperly installed weatherstrip or setting of F 
weatherstrip 


Repair or replace 


Improperly closed door 


Adjust 


Improperly fit door 


Adjust 


Improper clearance between door glass and door 
weatherstrip holder 


Adjust 


Deformed door 


Repair or replace ^ 
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Remove awxoti* 




Ex. Noise produced *»>«>"• 
here 




Cut tape into 
pieces 




HOW TO LOCATE WIND NOISES 

(1) Attach cloth tape to every place, such as panel seams, 
projections, molding seams, glass and body seams, etc. 
which might conceivably be the source of wind noise. 

(2) Then make a road test to check that the places not covered 
by tape are not sources of wind noise. 



(3) Then remove the strips of tape one by one, making a 
road test after each is removed, 'until a wind noise source 
is discovered. 



(4) When such a place is found, cover it again and repeat 
the procedure to check if there are any other noise source. 

(5) If no others are found, the' last remaining tape is the 
only source. 



(6) Cut the remaining piece of tape into smaller, pieces, attach 
it again as it was before,' and then remove the pieces 
one by one to narrow down' the source. 



(7) Check to confirm that wind noise occurs when the last 
remaining tape is removed, and that noise does not occur 
when it is re-attached. 

(8) When the source(s) of the wind noise is finally located, 
attach butyl tape, body sealer or similar material to obstruct 
this source as much as possible. 
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Delta sash 



Inner stabilizer 




Glass 
guide 
rear 
track 



Glass 

guide Up-stop Equalizer arm 

\ mn } bracket 
track Mexoeio 



Feeler gauge 
thickness: 
1.0 mm (.04 in.) 



Door glass 
stabilizer 




Belt line 
molding 



ON-VEHICLE SERVICE 42300090050 
DOOR FIT ADJUSTMENT 

1. Use the special tool to loosen the hinge mounting bolts 
on the body side.Caution 

2. When there is a stepped section in the door and body, 

use the special tool' to loosen the door hinge mounting 
bolt on the door side and adjust the door fit. 

Caution 

Attach protection tape to the fender, edges where the 
hinge is installed. 

3. If the door is hard to open or close, use the shim or 

move the striker up and down or left and right to adjust 
the linking of the striker and the door latch. 



DOOR WINDOW GLASS ADJUSTMENT ,23001001-0 

1. Remove the door trim and waterproof film. (Refer to 
P.42-54.) 

2. Remove the drip line weatherstrip. <ECLIPSE> 

(Refer to P.42-63.) 

3. Loosen the bolts and nuts of the following parts. 

• Delta sash 

• Equalizer arm bracket 

• Glass guide front track 

• Glass guide rear track 
. up-stop 

• Inner stabilizer 

NOTE 

Move the window glass down to the lowest position before 
removing the delta sash bolt. 

4. Lower the door window glass fully. Insert a feeler gage 
with a thickness of 1.0 mm (.04 in.) 'between the door 
glass stabilizer (nylon fiber surface) of the belt line molding 
and the glass. 

Adjust the two bolts so that the inner stabilizer is pressing 
against the glass, and then tighten the inner stabilizer 
nuts. 

5. Raise the door window glass, and adjust it so that the 
following dimensions are at the standard value. 
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Door 




AMF0160 



Measurement points and standard value mm (in.) 



Cross section Cross section Gross section 
A-A B-B C-C 





00003904 



Items 



Adjustment procedures 



e <ECCW?SE> 



Tilt 
adjustment 



Adjust by turning the two glass guide 
track adjusting bolts by equal amounts 
for both the front and rear side. (Refer to 
Fig.1) 



37.0 
(1.46) 



31.0 
(1.22) 



l|_ongitudinal 
adjustment 



Adjust by moving the equalizer arm 
bracket up and down. (Refer to Fig.2) 



1.6 
(.06) 



Longitudinal 
adjustment 



Adjust by moving the glass guide rear 
track forward or backward. (Refer to 
Fig.3) 



1.6 
(.06) 



1.9 
(.07) 



13.0±1.0 
(.51 ±.04) 



13.0±1.O 
(.51*104) 



NOTE 

Glass longitudinal adjustments should be carried -out at the same time. 



Fig.1 




Fig.2 




Fig.3 








y J {uwh**- ' ncreases 






f 


















'y/ I decreases 
















Adjusting W 
bolt 




Equalizer arm bracket 




Glass guide 
i front track 








A18N0114 




A18X0378 




A18XO«7% 



^^^^^^^^^^^^>-stop 

Lii arm bracket '^^\ \ 

A18X1064 


6. Push the up-stops firmly against the lift arm bracket of 

the regulator, and then install the bolts. Dimensions a 
and din step 5. should be maintained at this time. 

7. Tighten the mounting bolts and nuts of the front and 

rear glass guide tracks. 

Caution 

Do not turn the adjusting bolts of the glass guide 
tracks. 

8. Install the mounting bolt of the equalizer arm bracket 
for the regulator. 
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Press 
direction 



Section B-B 

Glass catch 




Press 
direction 



Section C-C 
<ECLIPSE> 



Weatherstrip 




Press * 
direction* 



laxoeet 

00000143 



9. Tighten the three delta sash mounting bolts so that the 

edges of the delta sash and window glass run on smoothly 
with there being no difference in height at the lip end. 

10. Install the drip line weatherstrip to the weatherstrip holder. 
<ECLIPSE> 

Caution 

The weatherstrip should not slip or become wrinkled.' 



1 1 . Open and close the door and raise and lower the window 
glass and check the glass installation against the following 
points. 

(1) The clearance between the glass and the glass catch 
should be within the range of standard values (B,c,e) 
<ECLIPSE> when the window is fully closed and the 
door is closed gently 

Standard value (b): 4.8 ±1.0 mm (.19 ±.04 in.) 

(c) : 6.3 ± 1.0 mm (.25 ±.04 in.) 
(e): 13.0 ± 1 .0 mm (.51 , ± .04 in.) 

<ECLIPSE> 

NOTE .... , ; '., 

If the clearance is too small, the glass catch" will' move 
above the glass when the door is closed. If the clear- 
ance is too large, wind noise may be generated at 
high vehicle speeds because the glass catch is not' 
hooked onto the glass. 

(2) The amount of catch of the door catch on the door' 
glass and the amount of step between the door glass 
and the weatherstrip should be at the standard values 
a, d under the following conditions: 

when the door is closed and then-the window is closed 
fully 

when the window is closed fully and then the door 
is closed 

Standard value (a): 1.6 mm (.06 in.) 

(d) : 1.9 mm (.07 in.) 

(3) The door glass should slide smoothly over its full 
range of movement when the door is closed. 



(4) There should be 1 mm (.04 in.) of play available be- 
tween the outer stabilizer df the belt line molding 
and the glass when the glass is half open and fully 
open. 

NOTE 

If there is no clearance, the glass will be damaged. 
If the clearance is too great, rattling noise will occur. 

(5) The glass catch and the weatherstrip should be paral- 

lel with the door glass and the two up-stops should 
touch simultaneously when the glass is fully closed. 
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Approx. 1 5-20 mm 
(.59-.79 in.) 



(6) Check the amount of glass Iffy, by the following proce- 
dure. 

<ECLIPSE> i ■> 

Close the door glass fully and then gently close the 
rioor. Check that the difference in height between 
the door and side panels is 15-20 'mm (.59- .79 in.) 
when the corner of the door glass is touching the 
weatherstrip at the top of the center pillar. 

NOTE 

If the amount of tilt is too small, the glass catch will 
move above the glass when the door is closed and 
when the glass is raised. If the amount of tilt is too 
large, the door will be difficult to close and the glass 
will not be fully sealed when the door is closed. 
<ECLIPSE SPYDER> 

Refer to P.42-11 for quarter window glass adjustment. 
12. Install the waterproof film and the, door trim. 





UP 



4^ 



Section A-A 




DOWN 



6980046 



INSIDE HANDLE PLAY ADJUSTMENT 42300150079 

1. Remove the door trim and waterproof film. (Refer to 
P.42-54.) 

2. Move the door inside handle installation position back 

and forth to adjust so that the inside handle play allowance 
agrees with the standard value. 

Standard value (A): 6.2 inm (.24in.)or more 



OUTSIDE HANDLE PLAY CHECK 42360100058 

If the door outside handle play does not conform to the, stan- 
dard value, check the door outside handle or door latch assem- 
bly, and replace if necessary. 

Standard value (B): 4.4 mm (.17in.)or more 



CIRCUIT BREAKER (INCORPORATED IN THE 
POWER WINDOW MOTOR) CHECK 42900170020 

1. Lift the UP switch to fully close the window glass, and 
continue to lift the switch for 40 seconds. 

2. As soon as the UP switch is released, press the DOWN 
switch. The circuit-breaker can be considered good if 
at this time the door window glass begins to open within 
60 seconds. 
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DOOR ASSEMBLY 
REMOVAL AND INSTALLATION 



Door Post-installation Operation 

• Door Adjustment (Refer to P.42-48.) 



42300220107 



26 Nm* 1 
20 ft.lbs. 
22 Nm* 2 
16 ft.lbs. 



26 Nm* 1 
20 ft.lbs. 
22 Nm* 2 
16 ft.lbs. 




22 Nm 
16 ft.lbs 






18X0823 




18X0824 



Adjustment of the door stepping arid the 
door latch linkage 



Door assembly removal steps 

1. Harness connector 

2. Spring pin 

3. Door assembly 

4. Door upper hinge 

5. Door lower hinge 

Door check removal steps 

• Door trim (Refer to P.42-54.) 

• Waterproof film (Refer to P.42-54.) 
2. Spring pin 

►A-^ 6. Door check 



Striker removal steps 

7. Striker 

8. Striker shim 

Door switch removal steps 

9. Door switch cap 
10. Door Switch 

NOTE 

'1 : For flange bolts 

• 2: For washer-assembled bolts 
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Identification 
mark 




A18X0796 



INSTALLATION SERVICE POINT 

►A^ DOOR CHECK INSTALLATION 

Install the door check so that the identification mark faces 
upwards. 



Position 


Identification mark 


Door (LH) 


WL or L 


Door (RH) 


WR orR 
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Removal steps 

1. clip 7. Pull handle bracket 

2. Regulator handle 8. Door inside handle 

3. Escutcheon 9. Door speaker assembly 

4. Pull handle box 10. Speaker cover 
•^B^ 11. Waterproof film 
-^C^ 5.8. Cover Door trim 
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18U0392 




18U0430 

00000124 



Front of vehicle ' 




Clamp section 



Door inside handle 



A18X0308 




A18X0778 



Horizontal e 




Front of vehicle • 



A18S0120 



REMOVAL SERVICE POINTS 

(A, CLIP REMOVAL 

Remove the clip by using a shop towel, and then remove 
the regulator handle. 



<^B^ COVER REMOVAL 

Remove the cover mounting screw and remove the cover 
by pushing it toward the front of the vehicle to 'remove the 
clamp section from the door inside handle. 



<4C^> DOOR TRIM REMOVAL 

After removing the trim mounting screws and clips, push up 
the trim to remove it from the door window inner weatherstrip 
clips. 



INSTALLATION SERVICE POINT 
►A^ REGULATOR HANDLE INSTALLATION 

(1) Install the escutcheon and the clip to the regulator handle. 

(2) Fully close the door glass, and install the regulator handle 
so that it faces as shown in the illustration. 
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DOOR GLASS AND REGULATOR 
REMOVAL AND INSTALLATION 



42900130088 



Pre-removal Operation 

• Door Trim and Waterproof. Film. Removal 
(Refer to R42-54.) 

• Belt Line Molding Removal (Refer to R42-63.) 



Post-installation Operation 

• Door Window Glass Adjustment (Refer to P.42-48.) 

• Belt Line Molding Installation (Refer to P.42-63.) 

• Door Trim and Waterproof Film Installation 
(Refer to P.42-54.) 




Power window switch removal 
steps 

1 . Pull handle box 

2. Power window switch 



Door glass and regulator removal 
steps 

3. up-stop 

4. Inner stabilizer 

5. Delta sash 

6. Door window glass 

7. Window regulator assembly 

8. Power window motor (Vehicles with 
power window) 

9. Glass guide rear track 
10. Glass guide front track 
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rui 



123 

4 




18W0134 
00003807 



INSPECTION , 42900150046 

POWER WINDOW MOTOR CHECK 

(1) Check that the motor runs smoothly when the battery 
is connected directly to the motor terminals: 

(2) Furthermore, check that the motor operates in reverse 
when the terminal connections are switched: " 



POWER WINDOW RELAY CONTINUITY CHECK 4290oiboo38 



Battery voltage 


Terminal No. 


1 


2 


3 


4 


Power is not supplied 


o — 


-o 






Power is supplied 








io 


© — n 




0 — 





Power window passenger's 

side switch Door |ock 

Power window \ switch 
driver's side \ Power window 
switch \ \ lock switch 




A1 8X0777 



POWER WINDOW SWITCH CONTINUITY CHECK 



Main switch <ECLIPSE> 



Switch position 



Driver's Side 
Switch 



Passenger's 
Side Switch 



Window Lock 
Switch 
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UP 



OFF 



DOWN, 

AUTO 

DOWN 



UP 



OFF 



DOWN 



NORMAL 



LOCK 



Terminal No. 



o- 



O 



o 



CHO 

o 



o 



o- 



6 



o 



o- 



o 



o 



o 



o 



42900160087 



o 



o 



o 



o 



o 



o 



o 
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Power window 
driver's side switch 



Power window 
passenger's side switch 

Power window 
lock switch 




IT 




2 


3 


1 4 


5|6|7 


8 


9p 



Connector A 



314|5|6 



Connector B 



A18X1111 



Main switch <ECLIPSESPYDER> 



Switch position 



Driver's 

Side 

Switch 



UP 



OFF 



DOWN, 

AUTO 

DOWN 



Connector A 
terminal No. 



O 



O 



O 



Passenger's 
Side Switch 



Window 

Lock 

Switch 



UP 



OFF 



DOWN 



ON 



OFF 



o 



31617,1819 



o 



o 



a 



o~o 



o 



o 



o 



o-o 



o 



o 



a 



o-o 



Connector B 
terminal No. 



-O 



Power window switch 



Door lock switch 




□□□BUB 



A18X0776 



Sub switch 



Switch position 


Terminal No. 


1 


2 


3 


4 


6 


UP 










-o 


o — 




o — 


-o 


OFF 












O — 


o — 


-o 


-0 


DOWN 












o — 


o — 


o 




-o 
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DOOR HANDLE AND LATCH 

REMOVAL AND INSTALLATION 



42300460080 



Pre-removal operation 

Door Trim Removal (Refer to P.42-54.) 



Post-installation Operation 

• Inside Handle Play Adjustment 

[Refer to P.42-51.) 

• Door Trim Installation (Refer to P.42-54.) 

• Door Fit Adjustment (Refer to P.42-48.) 




18X0827 




18X0364 



Central door lock switch removal Door handle and latch removal steps 

steps 3. Door inside handle 

1. Pull handle box • Waterproof film (Refer to P.42-54) 

2. Central door lock switch 4. Harness connector (Vehicles with 

central door locking system) 

5. Door lock key Gylinder assembly 

6. Door latch assembly 

7. Door outside handle 
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LOCK 



J — 

1 


L, 

2 | 


3 


4 




UNLOCK 



18X0465 



INSPECTION 42300610058 
DOOR LOCK ACTUATOR CHECK 

<Driver's side> 

(1) After setting the rod to the LOCK position, apply battery 
voltage to terminal 3 and check if the rod moves as far 
as the UNLOCK position when terminal 4 is grounded. 

(2) After setting the rod to the UNLOCK position and applying 
battery voltage to terminal 4, check if the rod moves as 
far as the LOCK position when terminal 3 is grounded. 

(3) When the rod is set to the UNLOCK position, check if 
there is continuity between terminal 1 and terminal 2, 
and when the rod is set to the LOCK position, check 
that there is no continuity. 

<Passenger's side> 

(1) After setting the rod to the LOCK position, apply battery 
voltage to terminal 4 and check if the rod moves as far 
as the UNLOCK position when terminal 3 is grounded. 

(2) After setting the rod to the UNLOCK position and applying 
battery voltage to terminal 3, check if the rod moves as 
far as the LOCK position when terminal 4 is grounded. 

(3) When the rod is set to the UNLOCK position, check if 
there is continuity between, terminal 2 and terminal 1. 
Also, when the rod is set to the LOCK position, check 
that there is no continuity. 




15°±6° 

Driver's side: Lock 
Passenger's side: 
Unlock 




iax0792 

Driver's side; 
Unlock 
Passenger's 
side: Lock 



18X0815 
000001 51 



DOOR LOCK KEY CYLINDER SWITCH CONTINUITY 

CHECK 42300630078 



Switch position 


Terminal No. 


Driver's side 


Passenger's side 


1 


2 


3 


1 


2 


3 


LOCK 














o — 


o 


o — 


-o 


Neutral (OFF) 














UNLOCK 


o — 














-o 


o 


-o 
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<Driver's side> Door lock switch 




ffl . ITTTI 



□BQBUH, 



<Passenger's side> ,s 

Door lock switch 




IT 




2 




! 4 


5)6? 7 


a 





18X0770 

00000152 




16X0973 



1 




2 


3 


4 


5 6 


7 


8 




18A0061 
00003808 



CENTRAL DOOR LOCK SWITCH CONTINUITY CHECK 

42700120058 

Operate the switch and check continuity between the 
terminals. . 1 !l 

<Driver's side> 



Switch position 


Terminal No. 


1 


2 ' '1.4 


- 


LOCK 


o 


-o 




Neutral (OFF) 








UNLOCK 




Q — i — 





<Passenger's side> 



Switch position 


Terminal No.. 


5 


■■* 

7 


8 


LOCK 




o— ^ — 




Neutral (OFF) 








UNLOCK 


O 


0 





DOOR LOCK POWER RELAY 1 CONTINUITY CHECK 

42700130020 

(1) Removal the radio, tape player and CD player. 
(Refer to GROUP 54 - Radio, Tape Player, CD Player, 
Amplifier, Speaker and Antenna.) 

(2) Check for continuity between terminals under the 
conditions described below. 



Battery voltage 


Terminal No. 


1 


2 


3 


4 


5 


7 


8 


Power is not supplied 










0 


-O- 


o 


o- 






0- 




Power is supplied 


o- 






-0= 




-<+) 














e- 


-0 
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1 


r-i 


2 


3 


4 


5 


6 


7 


8 




16X0905 




DOOR LOCK POWER RELAY 2 CONTINUITY CHECK 

42700130129 

< Vehicles with keyless entry system> 

(1) <ECLIPSE> 

Removal the quarter trim (L.H.). 

(Refer to GROUP 52A- Trims.) 

<ECLIPSE SPYDER> 

Removal the rear seat 

(Refer to GROUP 52A- Rear seat..) , 

(2) Check for continuity between terminals under the 
conditions described below. 



Battery voltage 


Terminal No. 


1 


2 


3 


4 ' 


5 


7 


8 


Power is not supplied 


0 










o- 


-0 








6— 


0 


Power is supplied 


o- 


hO 




-9- 




-© 






o- 


-0 




0- 
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DOOR OPENING WEATHERSTRIP 

REMOVAL AND INSTALLATION <ECLIPSE> 




A18X0789 



Door window inner weatherstrip 
removal steps 

• Door trim (Refer to P.42-54) 

• Delta sash (Refer to P.42-56) 

1 . Belt line molding 

2. Door outer opening weatherstrip 

3. Door window inner weatherstrip 



Door inner opening weatherstrip 
removal steps 

4. Drip line weatherstrip 

5. Door weiatnerstrip holder 
• Scuff plate 

(Refer to GROUP 52A- Trims.) 

6. Door inner opening weatherstrip 
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REMOVAL AND INSTALLATION <ECLIPSE SPYDER> 




A18X1143 

Door inner opening weatherstrip 
removal steps 

• Scuff plate (Refer to GROUP 52A- 
Trims.) 

1 . Door inner front opening 
weatherstrip 

2. Door inner rear opening 
weatherstrip 




REMOVAL SERVICE POINT 

<4A^> DOOR OUTER OPENING WEATHERSTRIP 
REMOVAL 

Make a tool as shown in the illustration to remove the door 
opening weatherstrip. 
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LIFTGATE <ECLIPSE> 



TROUBLESHOOTING 



Symptom 


Probable cause 


Remedy 


Improper closure 


Striker and latch not properly aligned 


Adjust the alignment 


Difficult locking and unlocking 


Striker and latch not properly aligned / 


adjust the alignment 


Uneven body clearance 


Incorrectly installed liftgate 


Adjust the installation of liftgate 


Uneven height 


Incorrect liftgate bumper height 


Adjust the liftgate bumper height 



TSB Revision 



42-66 



BODY -Liftgate 



LIFTGATE 

REMOVAL AND INSTALLATION 




42400110094 




-18P0586 



\djustment of clearance around 
iftgate 




Adjustment of liftgate step and 
liftqate striker linkage 



9 Nm 
7 ft.lbs. 



1 . Liftgate damper (upper) 

2. Liftgate damper (lower) 

3. Liftgate gas spring 

4. Liftgate opening weatherstrip 

Liftgate and liftgate hinge removal 
steps 

• Washer tube (Refer to GROUP 51 

- Rear Wiper and Washer.) 

• Liftgate trim, liftgate side trim (L.HJ 
and rear side trim (Refer to GROUP 
52A- Trims.) 

3. Liftgate gas spring 

5. Connection for liftgate wiring harness 

6. Liftgate 

• Headlining (Refer to GROUP 52A- 
Headlining.) 

7. Liftgate hinge 

Liftgate lock release cable and 
handle removal steps 

• Scuff plate (driver's side) 
(Refer to GROUP 52A- Trims.) 

8. Release handle cover 

9. Liftgate lock release handle 

• Quarter trim, rear side trim and 

rear end trim (Refer to GROUP 52A 

- Trims.) 

10. Liftgate latch 

1 1 . Liftgate lock release cable 



Liftgate latch removal steps 

• Rear end trim 

(Refer to GROUP 52A- Trims.) 
10. Liftgate latch 

Liftgate striker removal steps 

• Liftgate trim 

(Refer to GROUP 52A- Trims.) 

1 2. Liftgate striker 

Liftgate lock cylinder removal steps 

• Rear end trim 

(Refer to GROUP 52A- Trims.) 

• Rear combination light 

(Refer to GROUP 54 - Rear 
Combination Liaht and Back-up Light.) 

13. Retainer 

14. Liftgate lock cylinder (Vehicles with- 
out theft-alarm system) 

15. Liftgate lock cylinder switch 
(Vehicles with theft-alarm system) 

Caution 

1. Never try to disassemble the liftgate gas spring or burn 
it. 

2. Always bore a hole in the gas spring to release the 
interior gas before the spring is discarded. 
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Neutral 




INSPECTION 42400190043 

LUGGAGE COMPARTMENT LIGHT SWITCH CONTINUITY 
CHECK (INCLUDING LATCH) 



Switch position 


Terminal No. 


1 


2 (Ground) 


ON (Latch open) 


0 ' 


0 


OFF (Latch shut) 







LIFTGATE LOCK CYLINDER SWITCH CONTINUITY CHECK 

42400200036 



Switch position 


Terminal No. 


1 


2 


LOCK 


0 




Neutral (OFF) 






UNLOCK 
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TRUNK LID 

TROUBLESHOOTING <ECLIPSE SPYDER> 



Symptom 


Probable cause 


Remedy 


Improper closure 

Difficult locking and unlocking 


Striker and latch not properly aligned 


Adjust the alignment 


Uneven body clearance 


Incorrectly installed trunk lid 


Adjust the installation of trunk lid 


Uneven height 


Incorrect trunk lid bumper height 


Adjust the trunk lid bumper height 
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TRUNK LID 

REMOVAL AND INSTALLATION <ECLIPSE SPYDER> 

1 



42100220088 




Adjustment of trunk lid step 
and trunk lid striker linkage 



18X1 



Adjustment of clearance 
around trunk lid 




18X1118 




18X0714 



00004752 



►B-^ 1. Bumper 

2. Trunk lid striker 
►A-^ 3. Trunk lid opening weatherstrip 

Trunk lid latch removal steps 

• Rear end trim (Refer to GROUP 52A 

- Trims.) 
4. Trunk lid latch 

Caution 

1. Never try to disassemble the liftgate gas spring 
or burn it. 

2. Always bore a hole in the gas spring to release 
the interior gas before the spring is discarded. 



Trunk lid gas spring removal steps 

6. Lock cover 

7. Trunk lid gas spring 

8. Ball joint 

Trunk lid removal steps 

5. Harness connector 

6. Lock cover 

7. Trunk lid gas spring 

9. Trunk lid hinge 
10. Trunk lid 
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A1BX1117 



Trunk lid opening weatherstrip 




A18X111S 



Trunk lid 



Bumper 



15 mm 
(.6 in.) 



A18X1119 



REMOVAL SERVICE POINT 
<«A^ LOCK COVER REMOVAL 

Insert a flat-tip screwdriver, etc., into the slit, and remove 
the lock cover. 



INSTALLATION SERVICE POINTS 

M<4 TRUNK LID OPENING WEATHERSTRIP 
INSTALLATION 

(1) Install the trunk lid opening weatherstrip so that the marked 
part is at the position shown in the illustration. 



(2) Install so that the notch on the trunk lid opening 
weatherstrip is approximately at the center of the panel 
notch shown in the illustration. 



^B<* BUMPER INSTALLATION 

Install the bumper as shown in the figure. 
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TRUNK LID LOCK RELEASE HANDLE AND CABLE 



42100450029 



REMOVAL AND INSTALLATION <ECLIPSE SPYDER> 




18X1123 





Adjustment of trunk lid step anc 
frunk lid striker linkage 



00004745 



Trunk lid lock release handle 
removal steps 

1 . Release handle cover 

2. Retainer 

3. Lock cylinder 

• Scuff plate (Driver's side) 
(Refer to GROUP 52A- Trims.) 

• Front seat (Driver's side) 

(Refer to GROUP 52A- Front seat. 

4. Trunk lid lock release handle 



Trunk lid lock release cable 
removal steps 

1 . Release handle cover 

• Scuff plate (Driver's side) 
(Refer to GROUP 52A- Trims.) 

• Front seat (Driver's side) 

(Refer to GROUP 52A- Front seat.) 

4. Trunk lid lock release handle 

• Quarter trim, lower (L.H.) and luggage 
compartment side trim (L.H.) 
(Refer to GROUP 52A- Trims.) 

5. Trunk lid latch 

6. Trunk lid lock release cable 
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KEYLESS ENTRY SYSTEM 

TROUBLESHOOTING 

INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Probable cause 


Remedy 


No doors can be 
locked or unlocked. 


The indicator light of the transmitter 
does not illuminate when the trans- 
mit switch is pressed. 


• ueau transmitter uanery 

• Malfunction of transmitter 


unecK accoruing 10 
Flow Chart A 
(Refer to P.42-72) 


A transmission signal is being sent 
from the transmitter (indicator light il- 
luminates) but the door lock does not 
operate. 


• Malfunction of central ( 
door locking system 

• Malfunction of receiver 

• Malfunction of ETACS- 

ECU 


Iheck according to 
Flow Chart B 
(Refer to P.42-73) 


Not all of the doors can be locked or unlocked. 


• Malfunction of door lock 
actuator F 


Check according to 
low Chart C 
(Refer to P.42-73) 


All doors can be locked and unlocked with the transmitter, but 
the dome light and foot light do not flash or illuminate. (Howev- 
sr, the dome light operation is normal when a door is opened 
and closed.) 


• Malfunction of receiver 


\j\ lt?L.r\ d.L.L.UIUI[ iy IU 

Flow Chart D 
(Refer to P.42-74) 


No secret code can be registered. 


• IVIdll U 1 IUUUI 1 Ul IcOclVcl 

• Malfunction of scan tool 


L/iicCr\ dccoruiriy tu 
Flow Chart E 
(Refer to P.42-74) 


When all doors are locked with the transmitter, the theft-alarm 
system is not set. (The SECURITY indicator doesn't illuminate, 
and the alarm doesn't function.) <Vehicles with theft-alarm sys- 
tem> 


• Malfunction of receiver 

• Malfunction of ETACS- 
ECU. 


Check according to 
: low Chart F 
(Refer to P.42-75) 


When the PANIC switch of the transmitter is pressed, the head- 
ights do not flash and the horns do not sound. (However, the 
heft-alarm functions normally.) <Vehicles with theft-alarm sys- 
em> 


• Malfunction of receiver 

• Malfunction of ETACS- 1 
ECU 


Check according to 
: low Chart G 
(Refer to P.42-75) 



TROUBLE SYMPTOM INSPECTION CHART 



A The indicator light of the transmitter does not illuminate when the transmit switch is pressed. 



Replace the batteries (Refer to P.42-79.) 

| YES 



Does the indicator light illuminate when the batteries are replaced? 



NO 



Replace the transmitter. 
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B A transmission signal is being sent from the transmitter (indicator light illuminates) but the door 
lock does not operate. 



Can the doors be locked and unlocked with the key at the driver's 
side door? 



NO 



YES 



Has the secret code been programmed correctly? 



NO 



YES 



Receiver terminal voltage check (Refer to P.42-76.) 



NG 



I OK 



Check the following connectors: 
E-42.B-73 and B-48 




OK 


|ng 


Check trouble symptom. 


Repair 




NG 




Check the harness between the receiver and the ETACS-ECU 


■ 


OK 


^NG 



Replace the ETACS-ECU 



Repair 



Check the central door locking system. (Refer to P.42-40.) 

' f ' ; i 



I Re-program the secret code! (Refer to P.42-80.) 



Check the following connectors: 
E-42, B-69, B-75 and 549 



I OK 



Check trouble symptom. 



Repair 



I NG 



Check the harnesses between trie receiver and the ignition switch 
as well as the receiver and fusible link No. 1. 



OK 



[NOT 



Replace the receiver 



NOTE 

i Carry out when replacing the transmitter or receiver or if. 
the secret code has been programmed incorrectly. 



C Not all of the doors can be locked or unlocked. 



Door lock actuator check (Refer to R42-60.) 



PK 



Check the following connectors: 

If driver's side door does not operate 
D-07.B-52 and B-48 

If passengers' side door does not operate 
D-06, B-27 and B-48 



jpK 



NG 



N G 



Replace the door lock actuator. 



Repair 



Check the trouble svmptom. 



Check and repair the harness between the ETACS-ECU and the ' 
door lock actuator of the door that will not operate. 



■-:o 
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All doors can be locked and unlocked with the transmitter, but the dome light and foot light do 
not flash or illuminate. (However, the dome light operation is normal when a door is opened and 
closed.) 



Measure at the receiver connector E-42. 

• Disconnect the connector and measure at the harness side. 

• Set the dome light switch in DOOR position, and then measure 
the voltage between terminal (11) and ground. 

OK: Battery positive voltage 



NG 



OK 



Check the following connectors: 

E-42, B-73, B-07, B-48, B-47, B-65, E-04, E-02, B-46 and 



NG 



B-28 



OK 



Check trouble symptom. 



I NG 



Replace the receiver. 



• Repair 



Check the harnesses between the dome light and foot light and 
the receiver. Repair, if necessary. 



E No secret code can be registered. 



Is scan tool communication 

ETACS-ECl/ possible ? 



with 



No 



Yes 



Measure at the data link connector B-38 
and the receiver connector E-42. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between following termi- 
nals: 

Receiver side Data link 

connector side 
7 - I 

OK: Continuity 



NG 



I OK 



MeasureatthereceiverconnectorE-42 

• Disconnect the connector and mea- 
sure at the harness side. 

• Voltage between terminal (10) and 
ground 

OK: Battery positive voltage 



NG 



I OK 



Measure at the receiverconnector E-42. 

• Disconnect the connector and mea- 
sure at the harness side. 

• Continuity between terminal (20) 
and ground 

OK: Continuity 



NG 



Check the following connector: E-42- 



NG 



OK 



Measure at the data link connector B-38 . 

• Voltage between terminal (16) and 
ground 

OK: Battery positive voltage 



NG 



OK 



Measureat the data linkconnector B-38. 
• Continuitybetweenterminals(4), (5) 

and ground 
OK: Continuity 



| OK 



NG 



Replace the scan tool. 



-»• Check the following connector: B-73 

I 



NG 



OK 



Check trouble symptom. 



NG 



Check the following connectors: 
B-69 and B-75 



NG 



OK 



Check trouble symptom. 



NG 



Repair 



Repair 



Check the following connectors: 
B-07, B-50 and B-75 



Check trouble symptom. 



[NG 



Check the harness between the power 
supply aHiUlllttdiitollnrtkfflimimector. Re- 
pair, if necessary. 



Check the following connector: B-38 



Check trouble symptom. 



NG 



Check the harness between the data 
link connector and the ground. Repair, 
if necessary. 



Repair 



Check the harness between the receiver 
and the data link connector. Repair, if 
necessary. 



Repair 



Check the harness between the multi- 
purpose fuse No. 10 and the receiver. 
Repair, if necessary. 



I Replace the receiver. 
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F When all doors are locked with the transmitter, the theft-alarm system is not set. (The SECURITY 
indicator doesn't illuminate, and the alarm doesn't function.) 
<Vehicles with theft-alarm system> 



When all doors are locked with the key, is the theft-alarm system 
set? 



No 



Yes 



Check the following connectors: B-48, B-73 and E-42 



NG 



lOK 



Check trouble symptom. 



ING 



Disconnect the receiver connector E-42 and measure atthe harness 
side. 

• Voltage between the terminal (15) and ground 
OK: 5V (Pulse output)' 



NG 



LOK 



I Replace the receiver. 



Check the theft-alarm system.(Refer to GROUP 54 - theft-alarm 

System.) 



Repair 



Check the harness wire between the receiver and ETACS-ECU. 



lOK 



Replace the ETACS-ECU. 



Repair 



NOTE 

• : Using an oscilloscope 



G When the PANIC switch of the transmitter is pressed, the headlights do not flash and the horns 
do not sound. (However, the theft-alarm functions normally.) 
<Vehicles with theft-alarm system> 

[Comment] 

When the PANIC switch is pressed, the receiver sends a PANIC signal to the ETACS-ECU. Then the ECU flashes the headlights and sounds 
the horns intermittently for approx. three minutes. 

The headlights and horns share an operation circuit with the theft-alarm system. Because of this, if the theft-alarm system functions normally, 
the wirina harness between the receiver and the ETACS-ECU mav be defective. 



unecK tne operation ot tne tnett-aiarm system. (Kerer to ukuuk 
54 - Theft-alarm System.) 

I Yes 



Check the following connectors: B-48, B-73 and E-42 



NG 



lOK 



Check trouble symptom. 



NG 



Disconnect the receiverconnector E-42 and measure atthe harness 
side. 

• Voltage between the terminal (15) and ground 
OK: 5V (Pulse output) 



NG 



lOK 



Carry out troubleshooting for the theft-alarm system. 



Repair 



Check the harness wire between the r?ceiver and ETACS-ECU. 



JNG Iok 



Repair e the ETACS-ECU. 



I Replace the receiver. 



NOTE 

• : Using an oscilloscope 
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Receiver terminal voltage check , 



n 
1 


2 


3 


4 


.... r 

5 


i 
6 


7 


8 


9 




11 


12 


13 


14 


15 


16 


17 


18 


19 


20) 



18X0820 



Terminal No. 


Signal 


Conditions | Terminal voltage 


1 


Key reminder switch 
(vehicles with theft-alarm) 


ON (Key removed) 


Battery positive voltage 


OFF (Key inserted) 


n\/ 


2 


Door switch 


All doors close 
(Door switch: OFF) 


Battery positive voltage 


One of doors open (Door 
switch: ON) 


OV 


6 


Door lock actuator (L.H.) 


LOCK 


5V (Pulse output*) 


UNLOCK 


OV 


7 


Diagnostic selection 
(Input) 


Scan tool: connected 


pv 


Scan tool: disconnected 


System voltage 


9 


Receiver power source 


Ignition switch (ACC or ON) 


Battery positive voltage 


Ignition switch (OFF) 


o v 


10 


Receiver power source 


Always 


Battery positive voltage 


11 


Dome light 


All doors 
close (door 
switch: 
OFF) 


To operate 


OV 


Not to operate 


Battery positive voltage 


12 


Door lock output 
(All doors) 


To operate 


ov 


Not to operate 


Battery positive voltage 


13 


Door unlock output 


To operate | 


OV 


( A 1 1 d o o r s ) 


Not to operate 


Battery 'positive voltage 


14 


Door unlock output 


To operate 


ov 


(IDriver's side) 


Not to operate 


Battery positive voltage 


15 


ETACS-ECU 

< Vehicle with theft-alarm sys- - 


Transmitter switch: ON 


ov 


tem> 


Transmitter switch: OFF 


5V (Pulse output*) 


20 


Ground 


Always 


ov 



NOTE 

• : Use an oscilloscope. When using the tester, 0 -0.03V are indicated repeatedly. 
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REMOVAL AND INSTALLATION<ECLIPSE> 



Pre-remouaJi and •Post-mstallatieFt Operation 
Removal and Installation a T ._ 4 

• Quarter trim (L.H.) (Refer to GROUP 52A - Trims.) 




Removal steps 

1 . Door lock power relay 2 

2. Receiver assembly 
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REMOVAL AND INSTALLATION <ECLIPSE SPYDER> 

! 

* i " ■ $! 




I \ * \ A1BX1120 

1 



Removal steps 

• Rear seat (Refer to GROUP 
52A- Rear Seat.) 

1. Door lock power relay 2 
(for keyless entry system) 

2. Receiver assembly 
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INSPECTION 42700130136 

DOOR LOCK POWER RELAY 2 CONTINUITY CHECK 

Refer to P.42-62. 




BATTERY REPLACEMENT 42moo90048 

(1) insert a screwdriver in a slit in the transmitter case and 
pry it lightly to open the case. Then take the battery out 
of the transmitter. 

(2) Install a new battery with its positive side down. 

Replacement battery: Coin type battery CR2016x2 

(3) Firmly close the transmitter case. 

(4) Check that the keyless entry system operates properly. 



Caution 

When the transmitter is opened, be careful not to 
allow water, dust, etc. to stick to the transmitter. 
In addition, do not touch the precision electronic 
device. 
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METHOD OF REGISTERING A SECRET CODE 

42800100079 

Each individual secret code is registered inside the transmitter, 
and so it is necessary to register these codes with the received 
in the following cases. 

• When either the transmitter or receiver is replaced; 

• If a second transmitter is to be used; 

• If it appears that a problem is occurring because of faulty 
registration of a code. 

A maximum of two different codes per transmitter can be 
stored in the memory area of the EEPROM, and up to two 
different transmitters can be used. When the codes for the 
first transmitter are registered, the previously-registered codes 
for both transmitters are cleared. Therefore, if you are using 
two transmitters or are adding a second transmitter, the codes: 
for both transmitters must be registered at the same time. 
(1) Check that the door locking function works normally using 
the door key. 




(2) Connect the scan tool to the data link connector. 
NOTE 

This grounds the data link connector No.1 and gets ready 
for a code registration. 

Caution 

Turn the ignition switch to OFF before connecting 
or disconnecting the scan tool. 

(3) Close all doors. 

(4) Turn the ignition switch to ACC and return it to OFF. 
NOTE 

This locks and unlocks the door once, and then a code 
can be registered. 

(5) After pressing any switch on the transmitter once, press 
it two more times within 10 seconds to register the same 
code for SET I and SET II. 

(6) After registration is completed, the doors will automatically 
be locked and unlocked once. 

(7) If you are using two transmitters or have added a second 
transmitter, the same registration procedure should be 
carried out for the second transmitter, and it should be 
carried out within one minute after registration of the codes 
for the first transmitter has been completed. After the 
second registration is completed, the doors will automati- 
cally be locked and unlocked once. 

(8) Registration mode finishes under the following conditions. 

• Registration of two transmitter codes are completed. 

• One minute has passed since the registration mode 
setting. 

• Scan tool is disconnected, (ground released.) 

• Ignition switch is turned ON. 

• Any of the doors are opened. 
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UNDER COVER •'■*■!*» 

REMOVAL AND INSTALLATION 




1. Front center under cover panel 

2. Lower front bumper plate 

3. Front splash shield 

4. Under cover side panel 



5. Rear seat under cover panel 

6. Rear crossmember under cover 
panel 

7. Rear floor under cover panel 
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SUNROOF 

GENERAL 

A motor-driven outer slide-type glass sunroof with 
a tilt-up mechanism is provided as an option for 
all models. Even when the sunroof is fully closed, 

SEALANT AND ADHESIVE 



42600010017 



a sufficient amount of lighting and a feeling of 
openness can still be obtained by opening the 
sunroof sunshade. 



42600050033 



Items 


Specified sealant and adhesive 


Sunroof glass attaching screws 


Loctite Small Screw Threadlocker 222 or equivalent 


Sunroof glass sealing 


Loctite 410 Black Toughened Instant Adhesive or 
equivalent 




Approx. 
50 cm (20 in.) 



Approx. 
cm (12 in.) 





ON-VEHICLE SERVICE 42600090059 

WATER TEST 

1. Close the roof lid tightly. 

2. Hold the hose upward and adjust water fountain to about 
50 cm (20 in.) high. 



3. Pour water over the roof from about 30 cm (12 in.) above 
roof for more than 5 minutes. 

4. While pouring water, check, for leak around the roof lid. 

5. In the event of leakage, check the drain pipe, weatherstrip 
contact and others. 



SUNROOF FIT ADJUSTMENT 42600100059 

With the sunroof in the closed position, adjust the sunroof 
glass to 1 mm (.04 in.) below roof surface at front of the 
glass and 1 mm (.04 in.) above roof surface at rear of the 
glass and tighten the sunroof glass attaching screws. 
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OPERATION CHECK 

Check the following items. If defective, replace the sunroof control unit. 
Caution 

Check that the following items are normal before carrying out this operation check. 

(1) Installation condition of the sunroof assembly 

(2) Installation condition, deforms and foreign material of the sunroof drive cable 

(3) Unfitted sunroof lid glass 

(4) Sunroof switch and sunroof motor 



No. 


Sunroof initial 
position 


Switch operation 


Judgment (normal) 


01 


Fully closed 


Ignition switch: ON 

1. Sunroof switch: Open 

r\ f\ r "j. i r~t i _ j. i_ 

2. Sunroof switch: Release the open 

buttom 


1 

2. 


Sunroof tilts up. 

Sunroof stops before tilt-up finishes, 


02 


From fully closed 
position to tilted 
position 


Ignition switch: ON 

• Sunroof switch: Close 


• 


Sunroof closes fully and stops 


03 


Fully closed 


Ignition switch: ON 

• Sunroof switch: Open 


• 


Sunroof tilts up and stops. 


04 


Fully closed 


Ignition switch: ON 

• Sunroof switch: Open 

Block the sunroof between fully closed 

position and tilted position 


• 


Sunrdof moves until the blodking force 
-reaches 98N (22.0 lbs.). 
At this time check the current to the 
sunroof motor. If the motor stops at 
more than 1 5 A, the motor is normal, 
[approx. 15 A at 98 N (22.0 lbs.)] 


05 


Tilt 


Ignition switch: ON 

• Sunroof switch:Open 

Block the sunroof between fully tilted 
position* and fully open position. 


• 


Sunroof moves until the blocking force 
reaches 98 N (22.0 lbs.). 
Sunroof stops when the force has 
reached 98 N (22.0 lbs.). 


16 


Fully open 


gnition switch: ON 
• Sunroof switch: Close 

Block the sunroof at 200 mm (7.9 in.) 

before the sunroof is fully closed. 


• 


Sunroof moves until the blocking forces 
reaches 98 N (22.0 lbs.). 
Sunroof stops in one seconds after the> 
blocking force has reached 98 N (22. 61 
lbs.). 


)7 


Fully open 


Ignition switch: ON 

• Sunroof switch: Close 

Block the sunroof at 5 mm (.20 in.) 
before the sunroof is fully closed. 


» 


Sunroof moves toward close until thei 
blocking force reaches 98 N (22.0 lbs.)., 
Then the sunroof moves back towardl 
open when the blocking force reaches 
98 N (22.0 lbs.) and stops after second. 


)8 


Fully open 


Ignition switch: ON 

• Sunroof switch: Close 

Block the sunroof at 3 mm (.12 in.) 
before the sunroof is fully closed. 


« 


Sunroof moves toward close until the 
blocking force reaches 98 N (22.0 lbs.). 
Then the sunroof stops when the 
blocking force reaches 98 N (22.0 lbs.). 
(The sunroof does not move back 
towara open.) 


19 


Fully open 


Ignition switch: ON 

• Sunroof switch: Close 

Block the sunroof at 18 mm (.71 in.) 

before the sunroof is fully closed. 


• 


Sunroof moves toward close before 
the blocking force reaches 98 N (22.0 
lbs.). Then the sunroof moves back 
toward open when the blocking force 
reaches 98 N (22.0 lbs.) and stops 
after one second. 



NOTE 

*: "Fully tilted position" is the position where the sunroof has tilted up and begins sliding. 
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No. 


Sunroof initial 
position 


Switch operation 


Judgment (normal) 


10 


Fully open 


Ignition switch: ON 

• Sunroof switch: Close 

Block the sunroof at 16 mm (.63 in.) 

before the sunroof is fully closed. 


• Sunroof moves toward close until the 
blocking force reaches 98 N (22.0 lbs.) 
Then the sunroof stops when thf 
blocking force reaehes 98 N (22.0 lbs.) 
(The sunroof does not 'move back 
toward open.) 


11 


Fully closed 


Ignition switch: ON 

1. Sunroof switch: Open 

2. Sunroof switch: Release the open 

buttom 


1. Sunroof tilts up. 

2. Sunroof stops before tilt-up finishes. 


12 


Tilt up 


Ignition switch: ON 

1. Sunroof switch: Open 

2. Ignition switch: OFF 

(before the sunroof is fully open) 


1. Sunroof moves toward open. 

2. Sunroof stops. 


13 


Fully open 


Ignition switch: ON 

1. Sunroof switch: Close 

2. Ignition switch: OFF 

(before tilt-up finishes) 


1 . Sunroof tilts up. 

2. Sunroof stops 


14 


Tilt up 


Ignition switch: ON 

• Sunroof switch: Open 

Block the sunroof between fully tilted 
position and fully open position. 


• Sunroof moves toward close until the 
blocking force reaches 98 N (22.0 lbs.). 
Then the sunroof stops when the 
blocking force reaches 98 N (22.0 lbs.). 
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SUNROOF ^lirtM 
REMOVAL AND INSTALLATION 

Post-installation Operation 

• Sunroof Fit Adjustment (Refer to P.42-82.) 

• Water Test (Refer to P.42-82.) 




Sunroof glass seal removal steps 

►F^ 1. Sunroof glass 
-4,B^ ►E-^ 2. Sunroof glass seal 

Sunroof sunshade removal Steps 

<4A^ ►F-^ 1. Sunroof glass 

-^C^ ►C^ 3. Rear sunroof sunshade 
■4C^ ►C-^ 4. Front sunroof sunshade 

5. Sunshade slide block 

Sunroof switch 

6. Headlining (Refer to GROUP 52A 
- Headlining.) 

7. Bracket 

8. Sunroof switch 



Sunroof control unit 

6. Headlining (Refer to GROUP 52A 
- Headlining.) 
•^E^ ►D-^ 9- Sunroof control unit 
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Sunroof motor removal steps 

6. Headlining (Refer to GROUP 52A 

- Headlining.) 

7. Bracket 

10. Sunroof motor 

Sunroof guide assembly removal 
steps 

•^A^ ►F-^ 1. Sunroof glass 

-^C^ 3. Rear sunroof sunshade" 
■4P^ ►C-^ 4. Front sunroof sunshade 
•4F>- ►B-^ 1 1 . Sunroof drive cables connection 
•4P¥- 12. Sunroof guide assembly 

Sunroof assembly 

6. Headlining (Refer to GROUP 52A 

- Headlining.) 

7. Bracket 

^►►A-^ 13. Drain hose 

'14. Sunroof assembly 
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ADHESION POINTS 




00003814 




REMOVAL SERVICE POINTS 

SUNROOF GLASS REMOVAL 



(1) Tilt the sunroof. 

(2) Remove the screws attaching sunroof glass to the guide 
assemblies, and then lift the glass out of roof opening. 



SUNROOF GLASS SEAL REMOVAL 

Remove the seal by pulling it off of glass staring at the splice 
joint. 
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Slide block 

Auioiso 



Spring 




Slide block 



AlKOM2 




Sunroof control unit 



A18XOS7S 



Sunroof guide 
assembly 




A18R0107 




Sunroof drive 
cable end 



A1BX0976 



<4C^» REAR SUNROOF SUNSHADE/FRONT SUNROOF 

SUNSHADE REMOVAL 

(1) Remove the rear sunroof sunshade first by pushing, in' 
the slide blocks to release them from the sunroof guide 

assembly on one side of the sunshade.Ti^Wi^'lhflear 
sunroof sunshade out of roof opening. 

(2) Repeat the step (1) for the front 'sunroof sunshade. 



<4P*> SUNSHADE SLIDE BLOCK REMOVAL 

Squeeze together your fingers on inboard end of the slide 
block to allow the slide block to slide, out of jfs channel, 
and then remove the slide block and spring. 



<<E^ SUNROOF CONTROL UNIT REMOVAL 

(1) Close the sunroof glass fully. 

(2) Insert a flat-tipped screwdriver, place it on the tab, and 
then press it to the right. 

(3) Lower sunroof control unit and slide to left. 



<4F^ SUNROOF DRIVE CABLES REMOVAL 

(1) Tilt the sunroof guide assembly and then remove the 
sunroof guide rail rod holder. 



(2) Close the sunroof guide assembly and disconnect the 
sunroof drive cable end from the sunroof guide assembly. 
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Cord 



"Drain hose 




Front 






Grommet 

20 - 30 mm 
79 -1.18 in.) 




Sunroof drive cable end 



A18X0S78 



^►SUNROOF GUIDE ASSEMBLY REMOVAL 

(1) Slide the roof drip rear channel backward, and then re- 
move the guide assembly screws, the rear screw and 
spacer. 

(2) Slide the rear of the guide assembly toward center of 
the vehicle and remove the guide assembly. 



<4H^> DRAIN HOSE REMOVAL 

Remove the grommet. Tie a cord to the end of the drain 
hose, wind plastic tape around it so that there is no uneven- 
ness, and pull the drain hose out into the wheel house. 



INSTALLATION SERVICE POINTS 
►A^ DRAIN HOSE INSTALLATION 

(1) Tie the cord that was used during removal to the end 
of the drain hose, and wind the plastic tape around it 
so that there is no unevenness. 

(2) Pull the cord to pull through the drain hose. 



(3) Make the protrusion from the drain hose grommet as 
shown in the illustration. 



^B<4 SUNROOF DRIVE CABLES INSTALLATION 
Caution 

If cables are kinked, replace them. Always replace the 
cables in pair and grease them before installation 

Close the sunroof guide assembly and install the sunroof 
drive cable end to the sunroof guide assembly. 
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Viewing 
windows 



Rotating wheel 




Tim , in 9 A18B0109 

marks 





Sunroof control unit 
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Glass Glass " 
seal panel 




center point 
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►C^ FRONT SUNROOF SUNSHADE/REAR SUNROOF 
SUNSHADE INSTALLATION 

(1) Install the front sunroof sunshade first by inserting the 
slide blocks on the right side of the sunshade into the 
lower slide position of the right guide assembly. 

(2) Push the sunshade slide blocks on the left side of the 
sunshade into the sunshade to allow the front sunroof 
sunshade to drop into position. Once in position, engage 
the slide blocks into the lower channel of the left guide 
assembly. 



(3) Push the front sunroof sunshade to full forward position. 

(4) Position the rear sunroof sunshade so that the stop tabs 
are against the stop bumpers on the guide assembly. 
Engage the right side slide blocks of the upper half of 
the sunshade into the upper channel on the right guide 
assembly. Engage the slide blocks on the left side of 
the sunshade into the upper channel in the left guide 
assembly. 

(5) Slide the sunshade back and forth to check that it functions 
smoothly. 



►D^ SUNROOF CONTROL UNIT INSTALLATION 

(1) Look into the "viewing windows" while turning the rotating 
wheel. Turn the rotating wheel until the white timing marks 
appear. When the white timing marks appear in the "view- 
ing windows" at the same time; stop turning the rotating 
wheel. 

(2) Close the sunroof fully. Install "the timed sunroof control 
unit. Make sure that the sunroof cable is properly-inserted 
into the control unit. 



(3) Insert a flat-tipped screwdriver, place it on the tab, and 
press it to the right, being careful not to pinch wiring. 



►E^ SUNROOF GLASS SEAL INSTALLATION 

(1) Starting at the rear center of the sunroof glass, begin 
installing the seal by pushing it onto the edge of the 
glass panel and gently pulling on it while" installing. 

(2) Approximately 102 mm (4 in.) before completing installa- 
tion, lay the end of the seal over top of the beginning 
of the seal. Cut the seal so there 'is an extra. 3.18 mm 
(1/8 in.) of the seal past the point where the seal lines 
up with the beginning of the seal. 

(3) Apply the specified adhesive to the splice joint area where 
two ends of the seal meet. 
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Specified adhesive: 

Loctite 410 Black Toughened Instant Adhesive or 
equivalent 

(4) With the approximately 102 mm (4 in.) of the seal unat- 
tached, push two ends of the seal together at glue joint. 

(5) Install remainder of the seal by pushing the seal onto 
the edge of the glass panel. The 3.18 mm (1/8") of extra 
seal material should strengthen the seal at the splice 
joint. 




►F^ SUNROOF GLASS INSTALLATION 

(1) Position the sunroof glass onto the guide assemblies 
and align the mounting holes. 

(2) Apply the specified sealant to the sunroof glass attaching 
screws and install them, going to the next step before 
tightening. 

Specified sealant: 

Loctite Small Screw Threadlocker 222 or equivalent 



INSPECTION 42600160040 
SUNROOF SWITCH CHECK 

Operate the sunroof switch and check the continuity between 
each of the terminals. 



Switch position 


Terminal Wo. 


1 


2 ' ;: ' 


3 


OPEN 


0 — 


— 0 




OFF 








CLOSE 




0 — 


— 0 



Left 

rotation 



Drive gear 
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SUNROOF MOTOR CHECK 42600250020 

Check the rotation direction of the drive gear when the battery 
is connected to the connector. 



Terminal 1 


Terminal 2 


Drive gear rotation 
direction 




+ 


Right 


+ 




Left 
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ELECTRIC CONVERTIBLE TOP 

SPECIAL TOOLS 



Tool 


Tool number and name 


Supersession 


Application 




MB990784 

Oranament remover 


General service tool 


• Removal of center air outlet 
assembly, > trims, etc. ■ 




MB991 502 

Scan tool (MUT-II) 


MB991 502 


Simulated vehicle speed Output 

signal checking ' ," '.j 

ri :>■', 




B991325 


ROM pack 





TROUBLESHOOTING - »-MM 

INSPECTION CHART FOR TROUBLE SYMPTOMS 



Trouble symptom 


Probable cause 


Remedy ; '' \ ' \ !K 


Operation does not take place when 
the convertible top switch is set to 
open and close when the convertible 
top bypass switch is set to OFF. 


• Convertible top switch is faulty 

• Convertible top bypass switch is 
faulty 

• Convertible top control module 

is faulty 


Check -according to Flow Chart A 
(Refer to P.42-92.) 


Opening or closing with the convert- 
ible top switch is not possible. 


• Broken wire in convertible top 

switch power supply circuit 

• Convertible top switch is faulty 

• Convertible top control module 

is faulty 

• Check according to Flow Chart 
A (Refer to P.42-92.) 


Check according^ Flow Chart B ' J 
(Refer to P.42-93.) 


Operation takes place when the 
convertible top switch is set to open 
or close during travel. 


• Broken wire in vehicle speed 
sensor circuit 

• Convertible control module is 

faulty 


Check according to Flow Chart C 
(Refer to P.42-93.) 
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TROUBLE SYMPTOM INSPECTION CHART 



A Operation does not take place when the convertible top switch is set to open or close 
when the convertible top bypass switch is set to OFF. "' 



Convertible top switch continuity 
check (Refer to P.42-104.) 
Convertible top bypass switch 
continuity check (Referto P.42-1 05.) 



OK 



■NG 



Replace 



Measure at the convertible top switch 
connector B-88. 

• Disconnect the connector and 
measure at the harness side. 

• Voltage between terminal (5) and 
ground. 

OK: Battery positive voltage 



OK 



NG 



Check the following connectors: 

B-88, B-50 and B-49 



|ng 

Repair 



OK 



Check trouble symptom 



NG 



Check the harness between the ignition 
switch (IG2) and convertible top switch. 
Reoair. if necessary. 



Measure at the convertible top control 
module connector E-53 

• Disconnect the connector and 
measure at the harness side 

• Voltage between terminal (12) and 
ground 

OK: Battery positive voltage 



OK 



Measure at the convertible top control 

module connector E-53 

Disconnect the connector and 
measure at the harness side 

• Omrtfimiiilty betweam terminal (15), 
(16.) and .ground 

OK: Continuity , 



OK 



♦ 



Check the harness between the con- 
vertible top control module and convert- 
ible top bypass switch and between the 
convertible, top. control- modula and con- 
vertible top motor. 



OK 



Replace the convertible top control mod- 
ule 



NG 



Check the following connectors: 

E-53, B-72 and B-77 



OK 



NG 
Repair 



NG 



Check the following connector: 

E-53 "v . 



OK 



NG 
Repair 



! Check trouble symptom 



NG 



Check trie harness between the fusible 

link (3) and convertible fop control 
module. Repair, if necessary. 



trouble symptom 



Check the harness 'between 'the 
convertible top control module and 
giound. Repair, if necessary. 



NG 



Repair 
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B Opening or closing with the convertible top switch is not possible. 



Convertible top switch continuity check 
(Refer to P.42-104.) 



NG 



Replace 



OK 



Measure at the convertible to control 
module connector E-52. 

• Disconnect the connector and 
measure at the harness side 

• Voltage between terminal (1 0) and 
ground (Open) or (4) and ground 
(Close) 

OK: Battery positive voltage 





OK 


Replace the convertible top control 


module. 





NG 



Check the following connectors: 

E-52.B-89 and B-88 



OK 



Check trouble symptom 



NG 



JNG 
Repair 



Check the harness between the 
convertible top control module and 
convertible top. switch. Repair, if 



necessarv. 



C Operation takes place when the convertible top switch is set to open or close during 
travel. 



Check the scan tool output signal 

Simulated vehicle speed of 4 km/h 
(2 mph) or more 

OK: Convertible too does not ooerate. 



i NG 



Check the following connectors: 

B-38.B-89 and E-52 



OK 



OK 



Check the following connector: C-21 



NG 



NG 
Repair 



OK 



Repair 



Check trouble symptom 






|ng 


YES 






Check the harness between the 


Is the speedometer operating? 




connectors C-22 and B-89. Repair, if 
necessary. 


NO 




t 


NG 




Check the following connectors: 

C-22 and A-76 


Repair 





OK 



Check trouble symptom 



NG 



Check the harness between the data 

link connector and convertible top 
control module 



NG 



OK 



Repair 



Replacethe convertibletop control mod- 
ule 



Check trouble symptom 



NG 



Check the harness between the vehicle 

speed sensor and connector C-21 



NG 



NG 



Replace the vehicle speed sensor 



Repair 
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<When completely 
closed> 




Flange 



<When completely 
open> 

us m 




ON-VEHICLE SERVICE 

CONVERTIBLE TOP FIT ADJUSTMENT 

(1) Remove the quarter trim, lower (Refer to GROUP 52A 
— Trims.) 

(2) Fully open or close the top, then adjust the stopper 
adjusting bolt so it contacts the flange as shown in the 
illustration. 



CONVERTIBLE TOP ASSEMBLY 
REMOVAL AND INSTALLATION 



Pre-removal Operation 

Completely open the convertible top. 



Post-installation Operation 

Convertible top fit adjustment 



42620110023 




View A 



18X1147 
5 00004746 



Removal steps 

• Quarter belt moulding 

(Refer to GROUP 51 - Mouldings.) 

• Quarter trim, lower 

(Refer to GROUP 52A- Trims.) 

• Rear speaker 

(Refer to GROUP 54 - Speaker.) 

1 . Topstack drive motor connector 

2. Clip 
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3. Strip 

4. Side attaching hook 

5. Defogger connector 

• Partition trim (Refer to GROUP 52A 
- Trims/ 

6. Rear attaching strap 

<4B^- 7. Drain trough rear attaching clip 

•^C^- ►A^ 8. Convertible top assembly 
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A18X1210 



Quarterpanel 
outer lower 




A18X1209 




18X1211 




18X1212 




Rear bolt 



REMOVAL SERVICE POINTS 
<^A^ CLIP REMOVAL 

Pry out 2 clips at each side using the prying tool. 



^B^ DRAIN TROUGH REAR ATTACHING CLIP 
REMOVAL 

Using the clip prying tool, remove 10 attaching clips. 
Caution 

Use care not to rip the drain trough during convertible 
top removal. 



«4C>> CONVERTIBLE TOP ASSEMBLY REMOVAL 

Pty one side back at a time. 
Caution 

Use care not to rip the drain trough during convertible 
top removal. 



INSTALLATION. SERVICE POINT 

►A^ CONVERTIBLE TOP ASSEMBLY INSTALLATION 

(1) Insert rear bow into back of convertible top area first. 
Caution 

Use care not to rip the drain trough during convertible 
top removal. 



(2) Snug frorit bolts first, then insert rear bolts. 



TSB Revision 



42-96 



BODY - Electric Convertible Top 



TOPSTACK DRIVEN GEAR 
REMOVAL AND INSTALLATION 



42620130029 





00004747 



18X1149 



Removal steps 

• Quarter trim, lower (Refer to GROUP 

52A- Trims.) 
1. Balance link installation screw 
►B-^ 2. Bushing 

3. Main pivot bolt 
►A-^ 4. Bushing 
-4A^- ►A^ 5. Topstack driven gear 




Bushing 



REMOVAL SERVICE POINT 

^►TOPSTACK DRIVEN GEAR REMOVAL 

Lift pivot and support with 102 mm X 366 mm x 279 mm 
(4 in. x 14 in. x 11 in.) block of wood or equivalent. 



INSTALLATION SERVICE POINTS 

►A^ TOPSTACK DRIVEN GEAR/BUSHING 
INSTALLATION 

(1) Position the topstack driven gear and insert the main 
pivot bolt, then tighten two topstack driven gear installation 
bolts. 

(2) Remove the main pivot bolt. 

(3) Install the topstack driven gear to the main pivot complete 
bracket. 

NOTE 

To align motor drive gear and topstack driven gear, change 
Bypass switch in left rear of trunk to manual position. 



TSB Revision 



BODY - Electric Convertible Top 



42-97 



(4) Insert the main pivot bolt and washer through the ' 
driven gear. 




Balance 
link 



Bushing 




Main pivot 
complete 
bracket a««x«<» 



BUSHING INSTALLATION 

(1) Insert bushing" to balance link (shown orientation). 

(2) Install balance link into main pivot complete bracket. 

(3) Insert balance link installation screw, then tighten the 
screw. 
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HEADLINER 

REMOVAL AND INSTALLATION 




\ . 

'3 A18X1146 



Removal steps 

1. Snaps 

2. Front headliner attaching strap 

3. Center headliner attaching strap 
-^►►A-^ 4. Headliner 

REMOVAL SERVICE POINTS 

^A^ FRONT HEADLINER ATTACHING STRAP 
REMOVAL 

From a completely closed position, open the convertible top 
half-way. 



Retainer 



Headliner 



Mark 




'A18X1203 



<4B^> HEADLINER REMOVAL 

Mark the bows lightly at the end of each retainer, then pry 
the retainer from the bow. Remove the headliner. 




INSTALLATION SERVICE POINT 

►A^ HEADLINER INSTALLATION 

Hook headliner retainer to back side of bow, then align the 
end of the retainer with the mark and snap front of retainer 
onto bow completely. 
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TOPSTACK DRIVE MOTOR 

REMOVAL AND INSTALLATION < ^ 




2 



Removal steps 

• Quarter trim, lower (Refer to GROUP NOTE 

52A- Trims.) This illustration shows the right side. 

• Rear speaker bracket A (Refer to The left side is symmetrical to the right side. 
GROUP 54 -Speaker.) 

1 . Rear speaker bracket 8 

2. Spacer 

•^A^ 3. Topstack drive motor 

REMOVAL SERVICE POINT 

-4A> TOPSTACK DRIVE MOTOR REMOVAL 

Remove lower bolts with spacers first, then upper bolts. 




INSPECTION 42620180017 

(1) Check that the motor runs smoothly when the battery 
is connected directly to the motor terminals. 

(2) Furthermore, check that the motor operates in reverse 
when the terminal connections are switched. 
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FRONT ROOF WEATHERSTRIP 

REMOVAL AND INSTALLATION 



4 




B18X1128 



Removal steps 

1. Clip 

2. Front roof weatherstrip 

3. Front pillar weatherstrip holder' 

4. Front roof weatherstrip holder 
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TOPSTACK RAIL WEATHERSTRIP AND TOP COVER RETAINER 



REMOVAL AND INSTALLATION 




18X1130 

00004748 

1 . Top cover retainer 

Topstack rail weatherstrip removal 
steps 

2. Topstack front rail weatherstrip 

3. Topstack front rail weatherstrip 
holder 

4. Topstack center rail weatherstrip 

5. Topstack center rail"weathersfri'p 
holder 

6. Topstack rear rail weatherstrip 
holder 
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BALANCE LINK 

REMOVAL AND INSTALLATION 




42620220023 



'A - -j 



A18X1145 



Removal steps 

• Quarter trim, lower 

(Refer to GROUP 52A- Trims.) 
-<A^ 1 . Front healiner attaching strap 

2. Center headliner attaching strap 

3. Bushing 

4. Balance link 



NOTE 

This illustration shows the left side. 

The right side is symmetrical to the left side. 



REMOVAL SERVICE POINT 

<4A^> FRONT HEADLINER ATTACHING STRAP 
REMOVAL 

From a fully closed position, raise the convertible top 102 
mm to 153 mm (4 in. to 6 in.) 
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CONVERTIBLE TOP SWITCH 

REMOVAL AND INSTALLATION 



42620240012 




NOTE 

<=>: indicates the metal clip position. 

Removal steps 

1. Stopper 
►A-^ 2. Center air outlet assembly 
3. Convertible top switch 



A18X1125 




20X0405 




Cool air bypass 
clamper lever 



REMOVAL SERVICE POINT 

•^A^ CENTER AIR OUTLET ASSEMBLY REMOVAL 

Using the pry tool, carefully pry the assembly out of the 
dashpanel. 



INSTALLATION SERVICE POINT 

►A<< CENTER AIR OUTLET ASSEMBLY 
INSTALLATION 

(1) Turn the cool air bypass lever of the center air outlet 
fully downward. 

(2) Pull the cool air bypass damper lever on the heater unit 
side fully toward you, then attach the cable to the pin 
of the lever. 

(3) Push the outer cable in the direction of the arrow so 
there is no looseness, then secure it with the clip. 
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INSPECTION 



CONVERTIBLE TOP BYPASS SWITCH 
REMOVAL AND INSTALLATION 



switch position 


Terminal No. 


4 


5 


8 


OPEN 


0 — 


— 0 




CLOSE 




0 — 


— 0 



43620270011 




A18XM31 



Removal steps 

1 . Convertible top bypass switch 




REMOVAL SERVICE POINT 

<4A>- CONVERTIBLE TOP BYPASS SWITCH REMOVAL 

(1) Slide the lock knob of the lid in the direction of the arrow 
in the illustration to remove Jtrje lid. 
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j^/^^ Upper clip 




Lower clip 



A1 8X1 208 




18X1132 



(2) Depress lower clips. 

(3) While holding lower clip, push the lower front of the switch 
past the lower clip [approx. 5 mm (.2 in.)]. 

(4) Depress upper clip. 

(5) While holding upper clip, jiggle and slide switch out. 



INSPECTION 



CONVERTIBLE TOP CONTROL MODULE 

REMOVAL AND INSTALLATION 




29'9 $ o 




42620280014 



Switch position 


Terminal No. 


1 


2 


3 


OFF 


0 


A 


0 


MANUAL 









42620300024 
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Removal steps 

• Rear seat (Refer to GROUP 52A - 

Rear Seat.) 
1. Convertible top control module 
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EXTERIOR 



CONTENTS 



51109000067 



AERO PARTS 11 

Aero Parts 11 

Sealant and Adhesive 11 

DOOR MIRROR 25 

Door Mirror 25 

Special Tool 25 

FRONT BUMPER 2 

GARNISHES 6 

MOLDINGS 7 

Molding 7 

Sealant and Adhesive 7 



REAR BUMPER 4 

REAR WIPER AND WASHER 20 

General Information 20 

Rear Wiper and 'Washer 21 

Service 'Specification 20 

Troubleshooting 20 

WINDSHIELD WIPER AND WASHER* 13 

General Information — : 13 

Service Specification 13 

Troubleshooting 14 

Windshield Wiper and Washer 15 



WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal 
injury or death to service personnel (from inadvertent firing of the air bag) orto the driverand passenger(from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
.' MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B- Supplemental 
Restraint System (SRS) and GROUP 00 - Maintenance Service, before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE 

The SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clockspring, and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are 
indicated in the table of contents by an asterisk (*). 
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EXTERIOR - Front Bumper 



FRONT BUMPER 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

Splash shield Removal and Installation 
(Refer to GROUP 42 - Under Cover.) 




Removal steps 

1. Front side-marker light 

2. Front bumper center plate 

3. Front bumper assembly 



4. Front bumper corner plate 

5. Pad 

6. Front fascia bracket 
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DISASSEMBLY AND REASSEMBLY 



511D016O177 



1 Ai 




Disassembly 

1. Front fog light bezel 

2. Air intake cover 

3. Front license plate bracket 

4. Bolt plate 

5. Front bumper side plate 



6. Front bumper reinforcement 

7. Front bumper core 

8. Front bumper stay assembly 

9. Front bumper face 



TSB Revision 



51-4 



EXTERIOR - Rear Bumper 



REAR BUMPER 

REMOVAL AND INSTALLATION 



51100190152 



Pre-removal and Post-installation Operation 

Rear End Trim and Rear Side Trim Removal and 
Installation (Refer to GROUP 52A- Trims.) 




Removal steps 

1 . Rear panel garnish 

2. Rear combination light 

3. Rear bumper upper plate (A) 

4. Rear bumper upper plate (B) 

5. Connector harness 

6. Rear bumper assembly 

7. Rear bumper side plate 
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Disassembly steps 

1 . License plate light 

2. Back-up light 

3. Rear bumper lower plate 

4. Rear bumper reinforcement 

5. Rear bumper core 

6. Rear bumper stay assembly 

7. License plate light bracket 

8. Rear bumper face 
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EXTERIOR - Garnishes 



GARNISHES 

REMOVAL AND INSTALLATION 



51100410029 



13 Nm 
9 ft.lbs 




13 Nm 
9 ft.lbs. 






18XOS71 



00003871 



Front deck garnish removal steps 

1 . Wiper arm assembly 

2. Front deck garnish 



Rear panel garnish removal steps 

• Rear end trim 

(Refer to GROUP 52A- Trims) 
3. Rear panel garnish 



TSB Revision 



I 



EXTERIOR - Moldings 



51-7 



MOLDINGS 

SEALANT AND ADHESIVE 



51100050061 



Items 


Specified sealant and adhesive 


Side protector molding 


3MATD Part No. 6382 or equivalent and 

3M ATD Part No. 8608 Super Fast Urethane Primer or equivalent 



MOLDINGS 

REMOVAL AND INSTALLATION 
<ECLIPSE> 



51100470126 




Adhesive tape: 

3M ATD Part No. 6382 or equivalent 

15 mm (.59 in.) wide and 1.2 mm (.047 in.) thick 

Adhesive: 

3M ATD Part No. 8608 Super Fast Urethane Primer or equivalent 



1. Windshield molding (Refer to 
GROUP 42 -Windshield.) 

2. Belt line molding (Refer to GROUP 
42 - Door Opening Weatherstrip.) 

<4A^^A<4 3. Side protector molding 



4. Liftgate molding 

(Refer to GROUP 42 - Liftgate.) 
• Drip line weatherstrip and door 
weatherstrip holder (Refer to GROUP 
42 - Door Opening Weatherstrip.) 

5. Drip molding 
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EXTERIOR - Moldings 



<ECLIPSE SPYDER> 




3 1BX1137 
00005466 




Adhesive tape: 

3M ATD Part No. 6382 or equivalent 

15 mm (.59 in.) wide and 1.2 mm (.047 in.) thick 

Adhesive: 

3M ATD Part No. 8608 Super Fast Urethane Primer or equivalent 



1. Windshield moulding (Refer to 
GROUP 42 -Windshield.) 

2. Belt line moulding (Refer to 
GROUP 42 - Door Opening 
Weatherstrip.) 

3. Side protector moulding 



Drip moulding removal steps 

• Front roof weatherstrip 

(Refer to GROUP 42 - Front Roof 
Weatherstrip.) 

4. Front pillar weatherstrip holder 

5. Drip moulding 

Belt moulding removal steps 

6. Back belt moulding 

7. Quarter belt moulding 
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51-9 
_____ 



Masking tape 




A18A0777 



Fishing line 




A 18 A 0779 



Double-sided tape 

Adhesive 




desin spatula 



A18A0993 




18A0764 




REMOVAL SERVICE POINT 

^A^SIDE PROTECTOR MOLDING REMOVAL , 

(1) Apply masking tape to the outside circumference of the 
side protector molding. 



(2) insert fishing line [0O.8 mm (.03 in.)] in between the body 
and the side protector molding, pull both ends alternately 
to cut the adhesive section and remove the side protector 
molding. 

Caution 

1. When reusing the side protector molding, pull the 
fishing line along the edge of the body so as not 
to damage the edge of the side protector molding. 

2. If the adhesive is difficult to remove, heat it to 
40°C (104°F). 



(3) Scrape off the double-sided tape with a resin spatula. 

(4) Tear off the masking tape. 

(5) Scrape off a small amount of the adhesive with a cutter 
knife. 



(6) 'Use a shop towel moistened with isopropyl alcohol to' 
wipe the body surface. 



INSTALLATION SERVICE POINT 

SIDE PROTECTOR MOLDING INSTALLATION 

Double-sided tape affixing to the side protector molding 
(when reusing) 

(1) Scrape off the double-sided tape with a resin spatula 
or gasket scraper. 
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EXTERIOR - Moldings 




(2) Use a shop towel moistened with isopropyl. alcohol to 
wipe the molding surface. 

(3) Remove a small portion of the residual adhesive. 

Caution 

Do not remove all of the residual adhesive. 



18A078B 



Primer 




Bianoes* 




(4) Soak a sponge in the primer, and apply evenly to the 
side protector molding in the places shown in the illustra- 
tion. 

Specified primer: 

3M ATD Part No. 8608 Super Fast Urethane Primer 

or equivalent 
Caution 

1. Always apply it on the entire surface, because 
a lot or little will reduce its strength. 

2. Do not touch the coated surface. 

(5) After applying the primer, let it dry for 3 to 30 minutes. 

(6) Affix the specified double-sided tape to the side protector 
; molding. 

Specified adhesive tape: 

3M ATD Part No. 6382 or equivalent 

15 mm (.59 in.) wide and 1.2 mm (.047 *in.) thick 



Cisxosee 



Side protector molding installation 




(1) Tear off the double-sided tape backing paper. 
NOTE 

If you attach the adhesive tape to the edge of the babking 
paper, it will be easy to tear off. 



(2) Install the side protector molding. 
NOTE 

If the double-sided tape is difficult to affix during winter, 
etc., warm the bonding surfaces of the body and the 
side protector molding to about 40-60°C (104-1'40 o F) 
before affixing the tape. 

(3) Firmly press in the side protector molding. 



TSB Revision 



EXTERIOR - Aero Parts 



51-11 



AERO PARTS 

SEALANT AND ADHESIVE 



51100050078 



Items 


Specified sealant and adhesive 


Door garnish, Side air dam 


3M ATD Part No. 6382 or equivalent and 

3M ATD Part No. 8608 Super Fast Urethane Primer or equivalent 



AERO PARTS 

REMOVAL AND INSTALLATION 



51100500139 




18X1225 
00005,471 




Adhesive tape: 

3M ATD Part No. 6382 or equivalent 

4 mm (.15 in.) wide and 1.5 mm (.059 in.) thick 
Adhesive: 

3M ATD Part No. 8608 Super Fast Urethane Primer or equivalent 



Door garnish removal 
^A^-^-A-^ 1- Door garnish 



Side air dam removal steps 

-^Afe- 2. Front side air dam 

^Ap* ^A-^ 3. Rear side air dam 
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EXTERIOR - Aero Parts 



<Eclipse - Medium price, Eclipse spyder> 




18X0895 



Adhesive tape: 

3M ATD Part No. 6383 or equivalent 
0.2 mm (.007 in.) thick 



Removal steps 

1 . Rear spoiler assembly 

2. Rear center spoiler assembly 

3. Rear spoiler cover 

4. Rear side spoiler 

5. Bracket 

REMOVAL SERVICE POINT 

<*A^ DOOR GARNISH/FRONT SIDE-AIR DAM/REAR 
SIDE-AIR DAM REMOVAL 

Carry out the same procedure as for the side protector 
moldings. (Refer to P.51-7.) 

INSTALLATION SERVICE POINT 

^A^ DOOR GARNISH/FRONT SIDE-AIR DAM/REAR 
SIDE-AIR DAM INSTALLATION 

Carry out the same procedure as for the side protector 
moldings. (Refer to P.51-7.) 
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WINDSHIELD WIPER AND WASHER 

GENERAL IMFORMATION 



51100010038 



OPERATION 

Low-speed (and high-speed) wiper operation 

• When the wiper switch is placed in the LO 
position with the ignition switch in the ACC 
or ON position, wipers operate continuously 
at low speed. 

• Placing the wiper switch in the HI position 
causes the wipers to operate at high speed. 

Auto wiper stop operation 

• When the wiper switch is placed in the OFF 
position, the cam contacts of wiper motor 
causes current to flow through the auto wiper 
stop circuit, allowing the wiper blades to cycle 
before they reach to the stop positions. 

Intermittent wiper operation 

• When the wiper switch is placed in the INT 
position with the ignition switch in ACC or ON 
position, the intermittent wiper relay is 
energized causing the intermittent wiper relay 
contacts to close and open repeatedly. 

SERVICE SPECIFICATION 



• When the contacts are closed, the wiper motor 
is energized. 

• When the wiper motor is energized, the relay 
contacts open; however, the cam contacts keep 
the wiper motor energized until the wiper blades 
return to their stop position. 

Washer-wiper operation- 

• When the washer switch is turned ON, the 

intermittent wiper relay contacts close causing 
wipers to cycle' one to two times. 
Remark 

• The washer-wiper operates in the priority even 
during intermittent operation of the wiper. 

Washer fluid level warning light 

• When the washer fluid level goes down below 
a predetermined level with the ignition switch 
in ON position, the washer level switch makes 
the washer fluid level warning light illuminate. 



51100030140 



Item 


Standard value 


Windshield wiper blade installation position mm (in.) 


(A): 47±5 (1.851.20) 


(B):10±5 (.391.20) 
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EXTERIOR - Windshield Wiper and Washer 



TROUBLESHOOTING 



51100070098 



TROUBLESHOOTING HINTS 

1. Wipers do not operate. 

1) Washer is not operative, either. 

• Check multi-purpose fuse No. 9. 

• Check ground. 

2. Low-speed (or high-speed) wiper operation only 
is inoperative. 

• Check wiper switch. 

3. Wipers do not stop. 

• Check wiper motor. 

• Check intermittent wiper relay. 

• Check wiper switch. 

4. Intermittent wiper operation is inoperative. 

• Check terminal voltage of steering-column 
switch (with a built-in intermittent wiper 
relay) with the intermittent wiper relay 
energezed. 



The length of pause for intermittent operation 
cannot be varied. 

• Check variable intermittent, wiper 'control 

switch. 

• Check intermittent wiper relay. 
Washer is inoperative. 

1) Wiper is operative on washer-wiper 
operation. 

• Check washer motor. 

2) Washer-wiper operation'is inoperative also. 

• Check washer switch. 
Washer-wiper operation is inoperative. 

• Check intermittent wiper relay. 



Terminal No. 


Voltage 


Check 


8 


0 V 


Intermittent wiper relay or wiper switch 


Battery positive voltage 


Intermittent wiper relay 


Ck-»Battery positive voltage (alternating) 


- (Normal) 
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WINDSHIELD WIPER AND WASHER 

REMOVAL AND INSTALLATION 

<Non-turbo> 



51100760179 




A 18X1069 



Wiper motor and link assembly 
removal steps 

►A-^1. Wiper arm and blade 'assembly 

2. Front deck garnish 

3. Wiper motor and link assembly 

Washer nozzle and washer hose 
removal steps 

4. Washer hose connection 

5. Washer nozzle 



Washer tank removal steps 

• Brake fluid reservoir tank Jnt 

• ■ 'bolt' (Refer to GROUP 35A - 
Cylinder and Brake Booster) 

6. Washer tank 

7. Washer motor 

8. washer tank bracket • 



Linting 
Aaster 
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Wiper motor and link assembly Washer tank removal steps 

removal steps 6 washer tank (Refer to P.51-17.) 

►A^ 1 . Wiper arm and blade assembly 7. Washer motor 

2. Front deck garnish 

3. Wiper motor and link assembly 

Washer nozzle and washer hose 
removal steps 

4. Washer hose connection 

5. Washer nozzle 
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CAUTION: SRS 

Before removal of air bag module and clock 

spring, refer to the follows: 

GROUP 52B- SRS Service Precautions. 

GROUP 52B - Air Bag Module and Clock 

Spring. 




A18X0683 



Column switch removal steps 

• Air bag module (Refer to GROUP 52B 

Air Bag Module and Clock Spring.) 

• Steering wheel (Refer to GROUP 37 A 
- Steering Wheel and Shaft.) 

9. Column cover, lower 

10. Column cover, upper 

11. Column switch assembly 
(with built-in wiper and washer 
switch, and wiper relay) 



12. Clock spring* (Refer to GROUP 
52B-AirBag Module and Clock 
Spring.) 

NOTE 

Do not remove parts marked with* from the column switch 
except when removal is absolutely necessary. 
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A18X1239 



INSTALLATION SERVICE POINT 

►A^ WIPER ARM AND BLADE ASSEMBLY 
INSTALLATION 

Adjust the wiper and blade assembly so that the clearances 
between the wiper blade edges and the ceramic line are 
at the standard value. 

Standard value 

(A) : 47 ± 5 mm (1.85 ±.20 in.) 

(B) : 10 ± 5 mm (.39 ±.20 in.) 




Inspection while operating 




Low High Bat,er V 
speed speed 
Inspection while stopped 




Low speed 



Battery 



Automatic 

StOp 00003531 



INSPECTION 5 1 10 1 2 700 2 2 

WASHER MOTOR CHECK 

(1) With the washer motor installed to the washer tank, fill 
the washer tank with water. 

(2) When the battery is connected as shown in the figure, 
check that the water squirts out strongly. 



WIPER MOTOR CHECK 51101260029 

Do not remove the motor and link assembly when checking. 

Wiper Motor at Low Speed and High Speed Operation 

Connect a battery to the wiper motor as shown in the illustration 
and inspect motor operation at low speed and high speed. 

Wiper Motor at Stop Position Operation 

(1) Run the wiper motor at low speed, disconnect the battery, 
and stop the motor. 

(2) Reconnect the battery as shown in the illustration, and 
confirm that after the motor starts turning at low speed, 
it stops at the automatic stop position. 
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I 6 


2 




V 




3 


4 


5 




7 


8 9 


10 


11 


12 




18M0319 



COLUMN SWITCH CONTINUITY CHECK 

<Wiper and Washer Switch> 



51100770117 



Switch position 



Wiper switch 



Washer switch 



OFF 



INT 



1(LO) 



2 (HI) 



ON 



Terminal No. 



6 



O 



O 



O 



O 



O 



O 



10 



-o 



-o 



-o 



Intermittent Wiper Relay (Intermittent Operation 
Check) 

(1) Connect the column switch connector. 

(2) Turn the ignition switch to ACC. 

(3) Inspect the intermittent operation time when the wiper 
switch is turned to INT. 

Vehicles with variable intermittent control 
FAST Approx. 2 seconds 
SLOW: Approx. 15 seconds 



9 
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EXTERIOR - Rear Wiper and Washer 



REAR WIPER AND WASHER 



51100010045 



GENERAL I INFORMATION 

OPERATION 

Low-speed wiper operation 

• When the wiper switch is placed in the ON 

(LO) position with the ignition switch in the ACC 
or ON position, the wiper operates continuously 
at low speed. 

Auto wiper stop operation 

• When the wiper switch is placed in the OFF 
position, the cam contacts of wiper motor 
causes current to flow through the auto wiper 
stop circuit, allowing the wiper blades to cycle 
before they reach to the stop positions. 

SERVICE SPECIFICATION 



Intermittent wiper operation , ■ 

• When the wiper switch is placed in the INT 
position with the ignition switch in ACC or ON 
position, the intermittent wiper relay is turned 
on and off. 

• When the contacts are closed, the wiper motor 
is energized. 

• When the wiper motor is energized, the relay 
contacts open; however, the cam contacts keep 
the wiper motor energized until the wiper blades 
return to their stop position. 

51100030157 



Item 



Standard value 



Rear wiper blade installation position mm (in.) 



130±5 (5.18±.20) 



TROUBLESHOOTING 

TROUBLESHOOTING HINTS 

1. Wipers does not operate. 

1) Windshield wiper is not operative, either. 
• Check the multi-purpose fuse No. 9. 

2. Low-speed wiper operation is inoperative. 

• Check the wiper switch. 

3. Intermittent wiper operation is inoperative. 

• Check terminal voltage of wiper switch (with 
a built-in intermittent wiper relay) with the 
intermittent wiper relay energezed. (see 
table below.) 



51100070043 



4. Wiper does not stop. 

• Check the wiper motor. 

• Check the intermittent wiper relay. 

• Check the wiper switch. 

5. Washer is inoperative. 

1) Wiper is operative. 

• Check the washer motor. 

• Check the washer switch. 



Terminal No. 


Voltage 


Check 


6 


ov 


Intermittent wiper relay or rear wiper switch 


Battery positive voltage 


Intermittent wiper relay 


O-Battery positive voltage (alternating) 


- (Normal) 
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REAR WIPER AND WASHER 

REMOVAL AND INSTALLATION 

<ECLIPSE> 
Non-turbo 



2 




Wiper and washer switch removal 
steps 

• Center air outlet assembly 

(Refer to GROUP 55 - Ventilators.) 
1. Wiper and washer switch 

Wiper motor removal steps 

►A^ 2. Wiper blade 
►A^ 3. Wiper arm 

4. Spacer assembly 

• Li'ftgate lower trim 

(Refer to GROUP 52A- Trims.) 

5. Wiper motor 



Washer tank and hose removal 
steps 

• Quarter upper trim (L.H.), 

quarter lower trim (L.H.) rear end trim, 
rear side trim, liftgate upper trim 
(Refer, to GROUP 52A- Trims.) 

6. Washer nozzle 

7. Joint assembly 

8. Tube assembly 

9. Hose assembly 

10. Washer tank 

11. Washer motor 
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EXTERIOR - Rear Wiper and Washer 



Turbo 




00003533 



Wiper and washer switch removal 
steps 

• Center air outlet assembly 

(Refer to GROUP 55 - Ventilators.) 
1. Wiper and washer switch 

Wiper motor removal steps 

2. Wiper blade 
►A^ 3. Wiper arm 

4. Spacer assembly 

• Liftgate lower trim 

(Refer to GROUP 52A- Trims.) 

5. Wiper motor 



Washer tank and hose removal 
steps 

• Quarter upper trim (L.H.), quarter 
lower trim (L.H.), rear end trim, rear 
side trim, liftgate upper trim (Refer to 
GROUP 52A- Trims) 

6. Washer nozzle 

7. Joint assembly 

8. Tube assembly 

9. Hose assembly 

10. Tube assembly 

• Spare tire 

11. Washer tank 

12. Washer motor 
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-r 



Liftgate 

Ceramic^ — 
portion 




( 


A 


A18X0696 


INSTALLATION SERVICE POINT 

►A^ WIPER ARM/WIPER BLADE INSTALLATION 

Adjust the wiper arm so that the clearance between the wiper 
blade edge and the ceramic portion is at the standard value. 

Standard value (A): 130 ±5 mm (5.18 ±.20 in.) 
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INSPECTION 51100950022 

WIPER AND WASHER SWITCH CONTINUITY CHECK 



Switch position 


Terminal No. 


3 


7 


5 


6 


8 


1 4 


Wiper switch 


OFF 






o- 


-0 








INT 


o- 


-o 


o- 


-o 






LO 




o- 




^) 




ii i 


Washer switch 


OFF 














ON 




O- 






-0 












18X0684 

Inspection while operating 







1 


Kl f 




1*1 2 1 3 



Inspection while stopped 



53 



1BX0690 

00003634 




18X027« 



WIPER MOTOR CHECK 51101290025 

Do not remove the wiper motor when checking. 

Wiper Motor at Low Speed and High Speed Operation 

Connect a battery to the wiper motor as shown in the illustration 
and inspect motor operation at low speed and high speed. 

Wiper Motor at Stop Position Operation 

(1) Run the wiper motor at low speed, disconnect the battery, 
and stop the motor. 

(2) Reconnect the battery as shown in the illustration, and 
confirm that after the motor starts turning at low speed, 
it stops at the automatic stop position. 



WASHER MOTOR CHECK 51101310021 

(1) With the washer motor installed to the washer tank, fill 
the washer tank with water. 

(2) When the battery is connected as shown in the figure, 
check that the water squirts out strongly. 
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DOOR MIRROR 

SPECIAL TOOL 



511000600S7 



Tool 


Tool number and name 


Supersession 


Application ? 

__ 1 ;■ .- ' ^ 




MB990784 

Drnament remover 


General service tool 


Door mirror control switch 
removal s, 



DOOR MIRROR 

REMOVAL AND INSTALLATION 

<Electrically controlled mirror> 



51100670052 



<Manually controlled mirror> 




Door mirror removal steps 

• Door trim (Refer to GROUP 42 - Door 
Trim and Waterproof Film.) 

1. Knob 

2. Delta cover inner 

3. Boot 

4. Door mirror 

5. Mirror 



000OO159 



Door mirror control switch removal 
steps 

6. Instrument panel switch assembly 

7. Door mirror control switch 
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EXTERIOR - Door Mirror 




Notched section awxomi 




18X0693 



1 


2 


X 


3 




4 


6 


7 


8 


9 








REMOVAL SERVICE POINT 
^A^ MIRROR REMOVAL 

Turn the mirror by hand so that it faces upwards, insert the 
flat-tipped screwdriver wound with masking tape into the 
notched section, and lever out. the mirror to remove it. 



INSPECTION 

ELECTRICALLY CONTROLLED MIRROR CHECK 

Check that the mirror moves as described iri the table when 
each terminal is connected to the battery. 



Battery connection terminal 



16 



0- 



-© 



Direction of operation 



UP 



DOWN 



LEFT 



RIGHT 



DOOR MIRROR CONTROL SWITCH CONTINUITY CHECK 

51100710020 



Direction 
of 

operation 



UP 



DOWN 



LEFT 



RIGHT 



Selector 

switch 

position 



Left side 



Right side 



Left side 



Right side 



Left side 



Right side 



Left side 



Right side 



Terminal No. 



0^3 



o 



o 



o- 



o 



o 



o- 



o 



o — o 



o~ o 



o- 



-o 



o — o 



-o 



10 



-o 



-o 



-o 



-o 



-o 



■o 



11 



-o 



o — o 
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INTERIOR AND 
SUPPLEMENTAL 
RESTRAINT SYSTEM 

(SRS) 



CONTENTS 

52109000156 



INTERIOR 

SUPPLEMENTAL RESTRAINT SYSTEM (SRS) 



52A 
52B 



52-2 

NOTES 



52A-1 



INTERIOR 



CONTENTS 



52109000132 



FLOOR CONSOLE' 7 

Floor Consol 7 

Special Tool 7 

FRONT SEAT 18 

FRONT SEAT BELT 26 

Front Seat Belt 32 

Special Tools 26 

Troubleshooting 27 

HEADLINING 14 

Headlining 14 

Special Tool 14 



INSIDE REAR VIEW MIRROR . 



16 



INSTRUMENT PANEL* 2 

Instrument Panel 2: 

Special Tool '2 

REAR SEAT 22 

REAR SEAT BELT 35 

Rear Seat Belt 36 

Special Tool 35 

TRIMS 9 

Special Tool 9 

Trims 9 



WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal 
i n j u ry ordeat h to service personnel (from inadvertent firing of the air bag) or to the driver and passenger (from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B- Supplemental 
Restraint System (SRS) and GROUP 00- Maintenance Service, before beginning any service or maintenance of any 
component of the SRS or any SRS-related component. 

NOTE 

The SRS includes the following components: SRS-ECU, SRS warning light, air bag module, clock spring, and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are 
indicated in the table of contents by an asterisk (*). 
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INTERIOR - Instrument Panel 



INSTRUMENT PANEL 

SPECIAL TOOL 



52100050055 



Tool 


Tool number and nam 


5 Supersession 


Application 




MB990784 

Ornament remover 


General Service tool 


Removal of switch, trim, etc. 



INSTRUMENT PANEL 

For installation of the instrument panel, the bolts 
and screws described below are used. They are 
indicated by symbols in the illustration. 



52100170154 



Name 


Symbol 


Size mm (in.) (D x L) 


Color 


Shape 


Tapping screw 


A 


5x16 
(.20 x .62) 


- 




1 

1 19X0645 


B 


5x12 

/Ofly A.7\ 


- 


(f«!3> 

19X0640 


C 


5x16 
( 20 x 62^ 


- 


D 


5x16 
(.20 x .62) 


Black 


E 


5x20 
(.20 x .79) 


Black 


1 


19X0639 


Washer assembled 
screw 


F 


5x16 
(.20 x .62) 






19X0642 


G 


5x16 
(.20 x .62) 


Black 


Washer assembled 
bolt 


H 


6x16 
(.24 X .62) 






1 


6x16 
(.24 x .62) 


Black 






J 


6x20 
(.24 x .79) 




19X0643 


K 


6x20 
(.24 x .79) 






03GSSSSS 


L 


6x25 
(.24 x .79) 


Black 


CM " u 

" 19X0641 


M 


6x16 
(.24 x .62) 




0 


19X0644 



D- Thread diameter 

L= Effective thread length 
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REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 

(1) Floor Console Assembly Removal and Installation 
(Refer to P.52A-7.) 

(2) Steering Wheel Removal and Installation (Refer 
to GROUP 37A- Steering Wheel and Shaft.) 

(3) Steering Column Cover Removal and Installation 
(Refer to GROUP 37A- Steering Wheel and Shaft.) 



CAUTION: SRS 

(1) When removing and installing the floor console, 
do not let it bump against the SRS-ECU. 

(2) For the passenger's side air bag module removal 
/ installation, always observe the service proce- 
dures of GROUP 52B- Air Bag Modules and 
Clock Spring. 




A19X0623 



Removal steps 

1. Meter bezel 

2. Combination meter 

3. Radio and tape player, and box 

4. Console side cover 

5. Sunglasses holder 
-4A^ 6. Stopper 

7. Glove box 

8. Passenger's side air bag module 
assembly 

(Refer to GROUP 52B- Air Bag 
Modules and Clock Spring.) 



9. Hood lock release handle 
10. Instrument under cover LH. 
►B^ 11. Center air outlet assembly 
-^►►A-^ 12. Heater control assembly 

13. Instrument panel switch 

14. Instrument under cover R.H. 

15. Front speaker 

16. Instrument panel assembly 
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INTERIOR - Instrument Panel 



Stopper Stopper 

T 




A19X0652 




Lever pin 



A20X0236 




t D L-AiX) g U 



A 20X0380 




I' ') LJl^J g D 



A 20X0380 



Lever pin 




A20X0279 



REMOVAL SERVICE POINTS 
STOPPER REMOVAL 

Push the stopper in the direction of the arrow to unlock it. 



^B^ HEATER CONTROL ASSEMBLY REMOVAL 

(1) Push the lever pin to disconnect the air outlet changeover 
damper cable. 



(2) Snap the boss and clamp with nippers or a flat-tipped 
screwdriver, etc to remove the heater control assembly. 

NOTE 

The boss and clamp, are needed for assembly line at 
the factory, but not needed for service work. 



INSTALLATION SERVICE POINTS 

>>A<4 HEATER CONTROL ASSEMBLY INSTALLATION 

(1) Always snap the boss and clamp before installing a new 
heater control assembly to the instrument panel. 

NOTE 

The boss and clamp are needed for assembly line at 
the factory, but not needed for service work. 



(2) Set the temperature control knob on the heater control 
assembly to MAX HOT. 

(3) Set the air mix damper lever at the top of the heater 
unit to the MAX HOT position, and install, the cable to 
the lever pin. 

(4) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 
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52A-5 




DEF position FACE position 

n ii I 



Inside air recirculation 
position 




Stopper 

II 



UiOX027S 




Cool air bypass _ 
damper lever It 



-HSU 



A20X0271 



(5) Set the knob for the air outlet changeover on the heater 
control assembly to the DEF position. 

(6) Set the air outlet changeover damper lever of the heater 
unit to DEF position and install the cable to the lever 
pin. 

(7) Push the outer cable in the *direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 



(8) Set the lever for the inside/outside air changeover on 
the heater control assembly to the inside air recirculation 
position. 

(9) Set the inside/outside air changeover damper lever of 
the blower unit to inside air recirculation position (while 
the inside/outside air changeover dtrhper lever touches 
the stopper of the blower case) and install the cable to 
the lever pin. 

(10) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 

»>B«4 CENTER AIR OUTLET INSTALLATION 

(1) Turn the cool air bypass lever of the center air outlet 
fully downward. 

(2) Pull the cool air bypass damper lever fully toward you 
to install the cable to the lever pin. 

(3) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 
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INTERIOR - Instrument Panel 



DISASSEMBLY AND REASSEMBLY 



52100190104 




Disassembly steps 

1. Glove box under frame 

2. Glove box light switch 

3. Glove box light bracket 

4. Glove box striker 

5. Defroster garnish 



6. Rheostat 

7. striker reinforcement 

8. Side face garnish 

9. Instrument panel wiring 



harness - 
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FLOOR CONSOLE 

SPECIAL TOOL 



Tool 


Tool number and name 


Supersession 


Application 




MB990784 

Ornament 
remover 


General service tool 


Removal of panel, holder, etc. 



FLOOR CONSOLE 
REMOVAL AND INSTALLATION 



CAUTION: SRS 

When removing and installing the floor console as- 
sembly, do not let it bump against the SRS-ECU. 




Removal steps 

1. Center console panel 

2. Ashtray and cupholder assembly 

3. Ashtray 

4. Cup holder 



5. Shift lever knob <M/T> 

6. Floor console assembly 

7. Ashtray illumination light bracket 
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Disassembly steps 

1. Cup holder 9- Stopper 

2 Inner box 10 - Floor console licl 

3. Floor console lid sub assembly 11 ■ Floor console 

4. Shift lever cover assembly <M/T> 

5. Hinge assembly NOTE 

6. Inner lid ( 1 ) ■ Vehicles with floor console lid 

7. Lock lever ( 2 ) * * : Vehicles without floor console lid 

8. Spring 
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TRIMS 

SPECIAL TOOL 



52100060108 



Tool 


Tool number and name 


Supersession 


Application 




MB990784 

Ornament 
remover 


General service tool 


Removal of trims, etc. 



TRIMS 

<ECLIPSE> 

REMOVAL AND INSTALLATION 



52100110223 



NOTE 

(1) <=>: Metal clip position 

(2) +>: Resin clip position 




19X0818 

00003812 



A-A s$> 




B- 


B 






Front pillar trim^ 5 ^-' 






















^jj^Trim 




Clip <^ JJ 




























Quarter 


Clip 








ii Clip 




II trim, upper 


19X0029 


1 






19C0010 

1 


19X0503 



D-D 




\V Scuff plate 










Clip \ 


19X0026 



Cowl side trim removal steps 

1. Scuff plate 

2. Cowl side trim 



Front pillar trim removal steps 

3. Assist grip <R.H.> 

4. Front pillar trim 



Quarter trim removal steps 

• Rear seat cushion (Refer to P.52A-22.) 

• Front seat belt anchor plate 
(Refer to P.52A-32.) 

• Rear seat belt anchor plate 
(Refer to P.52A-36.) 

5. Quarter trim, lower 

6. Coat hanger bracket 

7. Quarter trim, upper 
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52A-10 



INTERIOR - Trims 




Rear side trim removal steps 

8. Rear shelf trim 
-^A^ 9. Rear end trim 

10. Luggage compartment floor box 

11. Absorber lid 

12. Rear side trim 



Luggage compartment floor board 
removal 

13. Luggage compartment floor board 

Liftgate trim removal steps 

14. Hook 

15. Liftgate lower trim 

16. Liftgate side trim 

17. Liftgate upper trim 
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INTERIOR - Trims 



52A-11 



:ECLIPSE SPYDER> 



REMOVAL AND INSTALLATION 

<lnterior side> 




Section A-A 

Front pillar 
trim 




44 Nm 

33 ft.lbs. 




Trim "coo" 



44 Nm 
33 ft.lbs. 



19X0776 



NOTE 

Metal clip position 
Resin clip position 



Section C-C 

Scuff plate 




19X0028 



Cowl side trim removal steps 

1. Scuff plate 

2. Cowl side trim 

Front pillar trim and front roof rail 
trim removal steps 

3. Front pillar trim 

4. Sunvisor 

5. Sunvisor holder 

6. Inside rear view mirror stay cover 

7. Inside rear view mirror 

8. Front roof rail trim 



►B<« 



Quarter trim: removal steps 

• Door inner -rear opening weatherstrip 
(Refer to GROUP 42 - Door 'Wrier 

Opening Weatherstrip.) 

• Rear seat (Refer to P.52A-22.) 

9. Front outer seat belt anchor plate 

10. Belt guide cover 

11. Rear outer seat belt anchor plate 

12. Rear speaker garnish 

13. Quarter trim, lower 

14. Clip 

15. Quarter trim, side 
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INTERIOR - Trims 



<Luggage compartment side> 

D. 

D 




17 

NOTE 

O: Metal clip position! 
Resin clip position 



Luggage compartment side trim 
removal steps 

16. Luggage compartment floor board 

17. Partition trim 

18. Rear end trim 

19. Luggage compartment side trim 



Section D-D 
Rear end trim 




Section E-E 

Rear end trim 

Clip .- 




19X0774 




Section F-F . 


Clip L 






Partition 


.Jjl 


trim 




19X0775 



Section G-G 




Rear end trim 



Partition trim removal Steps 

16. Luggage compartment floor board 

17. Partition trim 

Rear end trim removal steps 

16. Luggage compartment floor board 

18. Rear end trim 
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REMOVAL SERVICE POINT , , 
-^A^ REAR END TRIM REMOVAL 

(1) Remove the four lower clips of the rear end triiTj." 

(2) Remove the six upper clips of the rear end trim, and 
then pull up the trim. 




A19X0773 




Quarter trim, lower 



Belt guide 
cover 



A18X1154 



INSTALLATION SERVICE POINT 

►A^REAR OUTER SEAT BELT ANCHOR PLATE 
INSTALLATION 

Install the anchor plate along the bead of the body. 



»>B<4 BELT GUIDE COVER INSTALLATION 

Accurately insert the belt guide 5 claws into the holes on 
quarter trim, lower. 
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INTERIOR - Headlining 



HEADLINING 

SPECIAL TOOL 



52100060115 



Tool 


Tool number and name 


Supersession 


Application 




MB990784 

Ornament 
remover 


General service tool 


Removal of trims, etc. 



HEADLINING 

<ECLIPSE> 

REMOVAL AND INSTALLATION 



52100140178 



Pre-removal and Post-installation Operation 
• Front Pillar Trim and Quarter Trim Upper Removal 
and Installation (Refer to P.52A-9.) 



<Vehicles without sunroof> 





Rear roof rail trim 

19XOS86 I 



19X0584 
0000374S 



NOTE 

<P: Metal clip position 



Removal steps 

LSunvisor assembly 

2. Sunvisor holder 

3. Dome light assembly 

4. Rear roof rail trim 

5. Headlining 
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INTERIOR - Headlining 



52A-T5 




Removal steps 

1. Sunvisor assembly 

2. Sunvisor holder 

3. Rear roof rail trim 
►A-^ 4. Sunroof inner weatherstrip 

5. Sunroof switch cover 

6. Sunroof switch panel 

7. Headlining 



Tab 




A16X0851 



Adhered joint 




c2 

Front of vehicle 



A19F0203 | 



REMOVAL SERVICE POINT 

^A^ DOME LIGHT ASSEMBLY REMOVAL 

Press and pull the tab downward to remove the dome light 
assembly. 



INSTALLATION SERVICE POINT 

►A^ SUNROOF INNER WEATHERSTRIP 
INSTALLATION 

Install the sunroof inner weatherstrip with its adhered joint 
located toward the rear of the vehicle and on its center line. 
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INTERIOR - Inside Rear View Mirror 



INSIDE REAR VIEW MIRROR 

<ECLIPSE> 

REMOVAL AND INSTALLATION 

<Vehicles without sunroof> <Vehicles with sunrooh 

1 

19X0657 

00003741 

Removal steps 

1. Harness cover 
•^A^ 2. Inside rear view mirror 

<ECLIPSE SPYDER> 

REMOVAL AND INSTALLATION 




A19X0777 



Removal steps 

1. Inside rear view mirror stay cover 

2. Harness connector 

3. Inside rear view mirror 
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INTERIOR - Inside Rear View Mirror 



52A-1 7 




Slit I 



REMOVAL SERVICE POINT' 

^►INSIDE REAR VIEW MIRROR REMOVAL 

Insert a narrow flat-tip. screwdriver into the slit in the inside 
rear view mirror bracket, keep the spring pushed in and 
remove the inside rear view mirror in the direction of the 
arrow in the illustration. 

NOTE 

While the spring is pushed in, the connection between the 
spring and the pawl of the button is released. 
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INTERIOR - Front Seat 




1 . Headrestraint 



Front seat assembly removal steps 

2. Harness connector 
3. Seat anchor cover 
4. Front seat assembly 



NOTE 

After temporarily tightening the seat asserrofymounting nuts 
and bolts in every installation location, fully tighten them to the 
specified torque. 



Gear box 










/ Gear shaft 




A1 9X0667 




Bolts 



REMOVAL SERVICE POINTS OF FRONT SEAT 
ASSEMBLY WHEN THERE IS A MALFUNCTION 
IN THE POWER SEAT SLIDE MECHANISM 

If the seat will not slide due to a malfunction of the slide 
motor or the slide switch and the seat mounting nuts and 

bolts consequently cannot be removed, slide the seat by 
the following procedure. 

(1) Remove the bolts which secure the gear box to the left 
and right ends of the rails. 

(2) Remove the gear shaft from the left side. Pull the gear 
box at the right side toward you to disengage the gear 
of the slide rail. 

(3) Push the seat with your hand to slide it to a position 
where the seat mounting nut and bolt can be removed. 
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INTERIOR - Front Seat 



52 A- 19 



Rear tab 





Side tab 



Section B-B 




Side tabs 



A19X0653 



INSTALLATION SERVICE POINT 

►A<« SEAT ANCHOR COVER INSTALLATION 

Insert the rear tab of the seat anchor cover in the front seat 
rear mounting bracket. Then rotate the cover in the direction 
of arrow to install the side tabs in the side holes of the bracket. 
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INTERIOR - Front Seat 



DISASSEMBLY AND REASSEMBLY 52200150242 

17 



1918GI20 21 




8.3 ft.lbS. 00005288 



Disassembly steps 

1. Clip 

2. Height adjuster knob 

3. Seat slide adjuster lever 

4. Reclining adjuster lever 

5. Power seat switch knob 

6. Power seat switch cover 

7. Front seat side shield cover 

8. Front seat hinge cover 

9. Front inner seat belt 

10. Power seat switch 

11. Front seat cushion assembly 

12. Front seat cushion cover 

13. Front seat cushion pad 



14. Front seat cushion frame 

15. Stay 

16. Lumber support knob (Driver's 
seat) 

17. Front seat back assembly 

18. Headrestraint guide 

19. Front seat back cover 

20. Front seat back pad 

21. Front seat back frame 

22. Front seat adjuster inner cover 

23. Reclining memory knob 

24. Seat adjuster assembly 
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INSPECTION 52200160081 

POWER SEAT SWITCH CONTINUITY CHECK 



t 



Switch position 


Terminal No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


Slide switch 


Forward 






■o 






















-0 


o- 






















Backward 








-o 




















-0 


o- 








o- 
























Front height 
switch 


Up 


















o- 


o 








o 


o- 








Down 




























o 


o- 






-o 


o— 










Rear height 
switch 


UP 












o — 


0 — 










-o 




-6 


















Down 










o — 




-o 










o — 




-o 


All switches 


OFF 

































ALL POWER SEAT MOTORS CHECK 

(1) Disconnect each motor at the connector. 

(2) Connect the terminals of each motor directly to the battery 
and check that the motor turns freely and each adjusting 
mechanism operates in the directions shown in the table 
below. 

(3) If there is any malfunction, replace the power seat adjuster 
assembly. 



Name of 
motor 


Direction of 
operation 


Terminal 
No.1 


Terminal 
No.2 


Stop position 


Front height, 
Rear height 


Up 


+ 




Stops within 
the limit of 
operation 
range 


Down 




+ 


Slide 


Forward 


+ 




Backward 




+ 
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INTERIOR - Rear Seat 



REAR SEAT 5*00180197 

REMOVAL AND INSTALLATION 

<ECLIPSE (Split Seat)> 

m 4.9 Nm 

5 3.6 ft.lbs. 




NOTE 00005319 

<^d : Metal clip position 



Removal steps 

-^A^-pVB-^ 1 ■ Rear seat cushion 
2. Rear seat hook 
►A-^ 3. Rear seat back 



Striker removal steps 

3. Quarter trim, lower 
(Refer to P.52A-9.) 

4. Striker 
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INTERIOR - Rear Seat 



52A-23 







Rear seat hook 


Rear seat cushion nsoosa 

00000040 



Rear seat back 



Hook: 




Attachment wire 



A19A0122 



Attachment wire 
Lock plate 




Rear inner 
seat belt 



Rear seat 
hook hole 



A 19X0782* 



REMOVAL SERVICE POINT 5 

^A^REAR SEAT CUSHION REMOVAL 

While keeping the rear seat hook pulled, lift up the rear seat 
cushion to remove it. 



INSTALLATION SERVICE POINTS 

►A-^ REAR SEAT BACK INSTALLATION 

Push the rear seat back in the direction indicated in the 
illustration; then securely attach the attachment wire to the 
body side hook and install the rear' seat back. 



REAR SEAT CUSHION INSTALLATION 

(1) Insert the rear seat cushion attachment wire below the 
rear seat back. 

(2) Pass the rear inner seat belt through the rear seat cushion. 

(3) Insert the rear seat' cushion lock plate into the rear seat 
hook holes. 
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INTERIOR - Rear Seat 



DISASSEMBLY AND REASSEMBLY 
ECLIPSE 



52200200022 



<Split seat> 



< Bench seat> 



13 Nm K 
9.4 ft.lbs. ° 




5 19X0805 13 Nm 

9.4 ft.lbs. 




19X0804 



00005315 



Disassembly 

1. Rear seat 

2. Rear seat 

3. Knob 

4. Garnish 

5. Rear seat 

6. Rear seat 

7. Rear seat 

8. Rear seat 



steps 

cushion cover 
cushion pad 



back hinge 
back cover 
back pad 
back frame 
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52A-25 



ECLIPSE SPYDER 



4 

3 




A19XO807 

Disassembly steps 

1. Rear seat cushion cover 

2. Rear seat cushion pad 

3. Rear seat back cover 

4. Rear seat back pad 
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INTERIOR - Front Seat Belt 



FRONT SEAT BELT 



52300010031 



GENERAL I M FORMATION 

OPERATION 

• When the ignition switch is turned ON, the deci- 
sion circuit operates and the seat belt warning 
light inside of the combination meter flashes 
four times for 6 seconds. 

• The decision circuit output makes the seat belt 
warning buzzer sound intermittently for 6 se- 
conds to indicate unfastening of the seat belt. 

SPECIAL TOOLS 



When the seat belt is buckled (seat belt switch 
is turned ON), the seat belt warning buzzer 
stops sounding. 

When the ignition switch is turned OFF, both 
seat belt warning light and buzzer do not oper- 
ate. 



52300060029 



T00l 




Tool number and name 



MB990784 
Ornament remover 




B991S02 




MB991502 

Scan tool (MUT-II) 



B991325 




B991529 



ROM pack 



MB991529 

Diagnostic trouble code 
check harness 



Supersession 



General service tool 



MB991502 



Application 



Removal of switch, trim, etc. 



ETACS-ECU input signal check- 
ing 



MB991 529-01 



ETACS-ECU input signal check- 
ing when using a voltmeter 
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14X0291 



Groun 




A14X0293 



TROUBLESHOOTING 52300280029 

DIAGNOSTIC FUNCTION 
INPUT SIGNAL INSPECTION POINTS 
When Using the Scan Tool 

1. Connect the scan tool to the data link connector. 

Caution 

Turn the ignition switch OFF to connect or disconnect 
the scan tool. 

2. If buzzer of the scan tool sounds once when the front 

seat belt buckle switch (L.H.) is operated (ON/OFF), 'the 
ETACS-ECU input signal for that switch circuit system 
is normal. 
When Using a Voltmeter 

1 . Use the special tool to connect a voltmeter between the 
ground terminal and the EtACS terminal of the data link' 
connector. 

2. If the voltmeter indicator deflects once when the front 

seat belt buckle switch (LH) id operated (ON/OFF), the 
ETACS-ECU input signal for that switch circuit system 
is normal. 
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INTERIOR - Front Seat Belt 



INSPECTION CHART FOR TROUBLE SYMPTOM 



Trouble symptom 


1 nspection 
procedure No 


ieference 
page 


Communication with sacn tool is not 
possible. 


Communication with all systems is not 
possible. 


1 52A-28 


Communication with one-shot pulse 
input signal only is not possible. 


2 52A-28 


When the seat belts are not fastened and the ignition switch is turned to the ON 
position, the seat belt warning buzzer does not sound and the seat belt warning 
light does not illuminate nor flash. 


3 


52A-29 


When the seat belts are not fastened and the ignition switch is turned to the ON 
position, the seat belt warning light illuminates or flashes, but the seat belt warn- 
ing buzzer does not sound. 


4 


52A-30 


When the seat belts are not fastened and the ignition switch is turned to the ON 
position, the seat belt warning buzzer sound, but the seat belt warning light does 
not illuminate nor flash. 


5 


52A-30 


After having the ignition switch turned to the ON position, the seat belt warning 
buzzer does not stop sounding for six seconds, even though the seat belt is 
buckled immediately. 


6 


52A-31 



INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. 
(Communication with all systems is not possible.) 


Probable cause 


[Comment] 

The cause is probably in the defective power supply system (including ground) for 
the diagnostic line. 


• Malfunction of connector 

• Malfunction of harness 




Refer to GROUP 13A -Troubleshooting <2.0L Engine (Non-Turbo)> 

Refer to GROUP 13A- Troubleshooting <2.0L Engine (Turbo) and 2.4L Engine> 


INSPECTION PROCEDURE 2 


Communication with scan tool is not possible. 
(Communication with the one-shot pulse input signal only 
is not possible.) 


Probable cause 


[Comment] 

The cause is probably a defective one-shot pulse input circuit system of the diagnostic 
line. 


• Malfunction of connector 

• Malfunction of harness wire 
. Malfunction of ETACS-ECU 



Check the harness wire between the 

data link connector and junction block. 

| NG 
Repair 







Check the following connectors: 
B-38, B-51 and B-47 




OK 


Check trouble symptom. 




NG 


Replace the EATCS-ECU. 
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INSPECTION PROCEDURE 3 



When the seat belts are not fastened and the ignition 
switch is turned to the ON position, the seat belt warning 
buzzer does not sound, and the seat belt warning light 
does not illuminate nor flash. 


Probable cause 


[Comment] 

It is possible that there is a malfunction of the power supply circuit (including of 
grounding) of ETACS-ECU. 


• Malfunction of connector 

• Malfunction of harness wire 

• Malfunction of ETACS-ECU 



Disconnect the junction block connector 
B-49 and measure at the harness side. 
• Voltagebetweentheterminal(6)and 
ground. 

OK: Battery positive voltage 



NG 



OK 



Check at the harness side B-49. 

• Check continuity between the termi- 
nal (1) and the ground. 
OK: Continuity 



i NG 



OK 



Check trouble symptom. 



NG 



Disconnectthe junction block connector 
I B-48 and measure at the harness side*. 
iQI^Check continuity between the termi- 
\ nal (36) and the ground. 
OK: Continuity 



NG 



K 



Check trouble symptom*. 



NG 



Check the following connector: 
B-49 



NG 



I OK 



Check the harness wire between the 
ignition switch (IG1 ) and junction block. 
Repair, if necessary. 



d h e c k the following connector;: 
B-49 



NG 



[OK 



I Repairtheharnessbetweenthe terminal 
| (1) and the ground. 



Check the following connector: 
B-48* 



NG 



Repairtheharnessbetweenthe terminal 

(36) and the ground'. 



Replace the ETACS-ECU. 



Repai r 



Repair 



Repair 



NOTE 

*: Without theft-alarm system 
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INTERIOR - Front Seat Belt 



INSPECTION PROCEDURE 4 



When the seat belts are not fastened and the ignition 
switch is turned to the ON position, the seat belt warning 
light illuminates or flashes, but the seat belt warning buz* 
er does not sound. 


Probable cause 


[Comment] 

It is possible that there is a malfunction of the front seat belt buckle switch circuit. 


• Malfunction of front seat belt buckle switch 

• Malfunction of harness wire 

• Malfunction of ETACS-ECU 



I : 1 NG 

Scan tool input signal check Front seat belt buckle switch input circuit 

Frontseat belt buckle switch input check sysyem check. 

OK: When the front seat belt buckle (Refer to P.52A-31.) 

switch is turned on, the scan tool 

buzzer sounds once. 

| OK 

I Replace the ETACS-ECU. 



INSPECTION PROCEDURE 5 



When the seat belts are not fastened and the ignition 
switch is turned to the ON position, the seat belt warning., 
buzzer sounds, but the seat belt warning light does not il- 
luminate nor flash. 


Probable cause 


[Comment] 

It is possible that there is a malfunction of the seat belt warning light circuit or ETACS- 
ECU. 


• Malfunction of bulb 

• Malfunction of connector 

• Malfunction of harness wire 

• Malfunction of ETACS-ECU 



Seat belt warning light continuity check 

I 



I OK 



Disconnect the combination meter con- 
nector C-04 and measure at the harness 
side. 

• Voltage between the terminal (54) 

and ground 
OK: Battery positive voltage 



NG 



NG 



OK 



Disconnectthejunction blockconnector 
B-66 and measure at the harness side. 
• Continuity between terminal (5) and 
(6). 

OK: Continuity 



NG 



[OK 



Check trouble symptom. 



NG 



Replace 



Check the followina connectors: 
B-66 and C-04 



OK 



Check trouble symptom. 



Check the following connectors: 

B-66 and C-04 



OK 



Check trouble symptom. 



Replace the ETACS-ECU. 



NG 



NG 



NG 



NG 



Repair 



Check the harness wire between the 

junction block and combination meter. 
Repair, if necessary. 



Repair 



Check the harness wire between the 
junction block and combination meter. 
Repair, if necessary. 
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INSPECTION PROCEDURE 6 



MlltJI lldVIIIU UltJ lyillUUII oWILUIl lUlllUU LU UitJ \Jri fJUolUUII. 

the seat belt warning buzzer does not stop sounding for 
six seconds, even though the seat belt is buckled immedi- 
ately. 


rrODaDie CaUSc 


[Comment] 

It is possible that there is a malfunction of me front seat belt buckle switch circuit. 


• Malfunction of front seat belt buckle switch 

• Malfunction of connector 

• Malfunction of harness wire 

• Malfunction of ETACS-ECU 



Scan tool input signal check 

Front seat belt buckle switch 

OK: When the front seat belt buckle 

switch is turned on, the scan tool 

buzzer sounds once. 

OK 



Replace the ETACS-ECU. 



Frontsaatbelt buckle switch input circuit 
system check 
(Refer to P.52A-31.) 



INSPECTION PROCEDURE 7 

Front seat belt buckle switch input circuit system check 



Front seat belt buckle switch conti- 
nuity check (Refer to P.52A-35.) 



NG 



• Replace 



OK 



NG 



Disconnect front seat belt buckle switch 
connector E-46 and measure at the har- 
ness side. 

• Voltagebetweentheterminal(1)and 

ground. 
OK: Approx. 5 V 



OK 



Check at the harness side E-46 . 
• Check continuity between .the- termi- 
nal (2) and the ground. 
OK: Continuity 



NG 



I OK 



Check trouble symptom. 



NG 



Replace the ETACS-ECU. 



Check the following connectors: 
B-69 and E-46 



OK 



Check trouble symptom. 



I NG 



Check me harness wire between the 
buckleswitchandjunction block. Repair, 
if necessary. 



Check the following connector: 

E-46 



OK 



Check trouble symptom. 



I NG 



Check the harness wire between the 
buckle switch and ground. Repair, if nec- 
essary. 



NG 



NG 



Repair 
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INTERIOR - Front Seat Belt 



FRONT SEAT BELT 

<ECLIPSE> 

REMOVAL AND INSTALLATION 




16X0818 



Front outer seat belt removal steps 

• Rear seat cushion 
(Refer to P.52A-22.) 

1. Quarter trim, lower 
(Refer to P.52A-9.) 

2. Coat hanger 

3. Rear seat belt sash guide cover 

4. Rear seat belt anchor plate 

5. Front seat belt sash guide cover 

6. Front seat belt anchor plate 

7. Quarter trim, upper 
(Refer to P.52A-9.) 

8. Adjustable seat belt anchor 

9. Fuel harness protector 
►B^ 10. Front outer seat belt 

11. Seat belt retractor cover 



Front Inner seat belt removal 'steps 

• Front seat assembly 
(Refer to P.52A-18.) 

12. Harness connector (driver's side) 

13. Front seat hinge cover 
►A-^ 14. Front inner seat belt 

ETACS-ECU (Seat belt warning 
light timer and buzzer) removal 

15. ETACS-ECU (Refer to GROUP 54 
— Ignition Switch.) 
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<ECLIPSE SPYDER> 
REMOVAL AND INSTALLATION 

44 Nm 




16X0818 



00005317 



Front outer seat belt removal steps 

• Quarter trim, lower (Refer to P.52A-9.) 
►B^ 1 . Front outer seat belt 

Front inner seat belt removal steps 

• Front seat assembly (Refer to 
P.52A.tfl.} 

2. Harness connector (Driver's seat) 

3. Front seat hinge cover 
►A-^ 4. Front inner seat belt 



ETACS-ECU (Seat belt warning 
light timer and buzzer) removal 

5. ETACS-ECU (Refer to GROUP 54 
— Ignition Switch.) 
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INTERIOR - Front Seat Belt 



Front 




A19X0767 




Pawl to 
prevent 
rotation 



Anchor plate 






Quarter trim .lower 



Belt guide 
cover 



A18X115A 



INSTALLATION SERVICE POINTS 

►A^ FRONT INNER SEAT BELT INSTALLATION 

Accurately insert the front inner seat belt claws into the holes 
on the seat adjuster. 



►B4 FRONT OUTER SEAT BELT INSTALLATION 
<ECLIPSE> 

Insert the pawl to prevent the retractor from rotating in the 
hole on the body. 



<ECLIPSE SPYDER> 

(1) Accurately insert the anchor plate claws into the holes 
on the body. 



(2) Accurately insert the belt guide claws into the holes on 
the body. 



(3) Accurately insert the belt guide 5 claws into the holes 
on quarter trim, lower. 



TSB Revision 



INTERIOR - Front Seat. Belt/Rear Seat Belt 

j s * < 



52A-35 
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INSPECTION 

FRONT SEAT BELT BUCKLE SWITCH CONTINUE 
CHECK > " F ' ■"' 



Switch position 


i — f — ■** * — — n*» 

Terminal No. 


1 


2 


ON 


o 


0 


OFF 


.-V 





REAR SEAT BELT 

SPECIAL TOOL 
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Tool 


Tool number and name 


Supersession. 


Application 




MB990784 

Ornament 
remover 


General service tool 

i ;," 


Removal of switch, trim etc. 
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INTERIOR - Rear Seat Beit 



REAR SEAT BELT 

<ECLIPSE> 

REMOVAL AND INSTALLATION 

44 Nm 




A19X0732 



Rear outer seat belt removal steps 

• Rear seat cushion 

(Refer to P.52A-22.) 
' Quarter trim, lower 

(Refer to P.52A-9.) 
2. Rear seat belt sash guide cover 
►B-^ 3. Rear outer seat belt 



Rear inner seat belt removal steps 

• Rear seat cushion 

(Refer to P.52A-22.) 
4. Rear inner seat belt 
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<ECLIPSE SPYDER> 
REMOVAL AND INSTALLATION 



44 Nm 
33 ft.lbs 




44 Nm 
33 ft.lbs. 



44 Nm 
33 ft.lbs. 



A1SX0780 



Rear outer seat belt removal steps 

• Quarter trim, side (Refer to R52A-9.) 
►B-^ 1. Rear outer seat belt 



Rear inner seat belt removal steps 

• Rear seat cushion (Refer to R52A-22.) 
►A-^ 2. Rear inner seat belt 




Pawl to 




prevent 


)) 




Anchor plate 


^^^^^ 












19X0629 


. -^^^^^19»6J8 
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INSTALLATION SERVICE POINTS 

►A-^ REAR INNER SEAT BELT INSTALLATION 

<ECLIPSE SPYDER> 

Install the anchor plate along the bead of the body. 



►B^REAR OUTER SEAT BELT INSTALLATION 
<ECLIPSE> 

(1 ) Insert the pawl to prevent the retractor from rotating in 
the hole on the body. 

(2) Install the anchor plate along the bead of the body. 
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INTERIOR - Rear Seat Belt 




<ECLIPSE SPYDER> 

(1) Accurately insert the, retractor pins into the holes on the 
body. 



(2) Accurately insert the anchor plate claws into the holes 
on the body. 



(3) Install the anchor plate along the bead of the body. 
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SUPPLEMENTAL, 

RESTRAINT 
SYSTEM (SRS) 

CONTENTS 52409000083 



AIR BAG MODULES DISPOSAL 

PROCEDURES 40 

Deployed Air Bag Module Disposal 44 

Undeployed Air Bag Module Disposal 40 

AIR BAG MODULES AND CLOCK 

SPRING 34 

COMPONENT SERVICE 31 

GENERAL INFORMATION 2 

Circuit Diagram 8 

Componeni Location 10 

Configuration Diagrams 7 

Construction Diagram 3 

Introduction 2 

Schematic 8 



Warning/Caution Labels 4 

MAINTENANCE 28 

POST-COLLISION DIAGNOSIS 28 

SPECIAL TOOLS 13 

SERVICE PRECAUTIONS 11 

SERVICE SPECIFICATIONS 12 

SRS AIR BAG CONTROL UNIT (SRS-ECU) 

32 

TEST EQUIPMENT 13 

TROUBLESHOOTING 14 



CAUTION 

• Carefully read and observe the information in the SERVICE PRECAUTIONS (P.52B-11.) Prior to any service. 

• For information concerning troubleshooting, or maintenance, always observe the procedures in the Troubleshooting 
(P.52B-1 4.) or the Maintenance (P.52B-28.) sections respectively. 

• If any SRS components are removed or replaced in connection with any service procedures, be sure to follow the proce- 
dures in the COMPONENT SERVICE section (P.52B-32.) for the components involved. 

• If you have any questions about the SRS, please contact the MMSA Tech. Line. 
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SRS — General Information 



GENERAL INFORMATION 

INTRODUCTION 

The Supplemental Restraint System (SRS) is de- 
signed to supplement the driver's and front passen- 
ger's seat belts to help reduce the risk or severity 
of injury to the driver and front passenger by activat- 
ing and deploying both air bags in certain frontal 
collisions. 

The SRS consists of: two air bag modules; one 
located in the center of the steering wheel and 
another one located above the glove box, which 
contains, the folded air bag and an inflator unit; 
the SRS air bag control unit (SRS-ECU) located 
under the floor console assembly, which monitors 
the system, and which contains a safing G sensor 
and analog G sensor; an SRS warning light located 
on the instrument panel, which indicates the opera- 



52400010096 



tional status of the SRS; a clock spring-interconnec- 
tion located within the the steering column. 
It is not until the SRS-ECU in response to the output 
signal from the analog G sensor, finds it necessary 
to ignite the air bag, and the safing G sensor is 
caused to be ON that the SRS deploys the air 
bag. 

Only authorized service personnel should do work 
on or around SRS components. Those service per- 
sonnel should read this manual carefully before 
starting any such work. Extreme care must be used 
when servicing the SRS, to avoid injury to the ser- 
vice personnel (by inadvertent deployment of the 
air bag) or to driver (by rendering the SRS inopera- 
tive). 



SRS warning 

light 




A14X0299 



ON-BOARD DIAGNOSTICS/SRS WARNING LIGHT 
FUNCTION 

The diagnostic unit monitors the SRS system and stores data 
concerning any detected faults in the system. When the igni- 
tion key is in "ON" or "START' position, the SRS warning 
light should illuminate for about 7 seconds and then turn 
off. That indicates that the SRS system is in operational order. 
If the SRS warning light does any of the following, immediate 
inspection by an authorized dealer is needed. 

(1) The SRS warning light does not illuminate as described 
above. 

(2) The SRS warning light stays on for more than 7 seconds. 

(3) The SRS warning light illuminates while driving. 

If a vehicle's SRS warning light is in any of these three condi- 
tions when brought in for inspection, the SRS system must 
be inspected, diagnosed and serviced in accordance with 
this manual. 
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CONSTRUCTION DIAGRAM 




00003821 



NOTE 

This construction diagram displays the general view of the SRS components. 
For details, refer to "Schematic" (P.52B-6), "Configuration Diagrams" (P.52B-7) 
and "Circuit Diagram" (P.52B-8). 
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WARNING/CAUTION LABELS 

A number of caution labels related to the SRS are if labels are dirty or damaged, replace them with 
found in the vehicle, as shown in the following il- new ones 
lustration. Follow label instructions when servicing 
SRS. 



A 





TSB Revision 



SRS - General- Jnformation 



52B-5 



Label comtents 


A 


WARNING TO AVOID SERIOUS INJURY: 
For maximum safety protection in all types of 
crashes, you must always wear your safety belt. 
Do not install rearward-facing child seats in any front 
passenger seat position. 

Do not sit or lean unnecessarily close to the air bag. 
Do not place any objects over the air bag or between 
the air bag and yourself. 

See the owner's manual for further information and 
explanations. 


E 


DANGER POISON 

Keep out of the reach of children. Contains sodium 
azide and potassium nitrate contents are poisonous 
and extremely flammable. Contact with acid, water, 
or heavy metals may produce harmful and irritating 
gases or explosive compounds. Do not dismantle, 
incinerate, bring into contact with electricity or store 
at temperatures exceeding n<3 L>(dw r). 
FIRST AID: If contents are swallowed induce 
vomiting. For eye contact flush eye with water for 1 5 
minutes. If gases from acid or water contact are 
inhaled, seek fresh air. In every case, get prompt 
medical attention. 

For additional information, see material safety data 
sheet (MSDS) for this product. 


F 


CAUTION: SRS clock spring 
This is not a repairable part. Do not disassemble or 
tamper. If defective, replace entire unit per service 
manual instructions. To re-center: Rotate clockwise 
until tight. Then rotate in opposite direction 
approximately 3 1/8 turns and align 


3 


Driver's air bag information 

This vehicle has an air bag which will supplement 

the seatbelt in certain frontal collisions. The air bag 

is not a substitute for the seatbelt in any type of 

collision. The driver, and all other occupants, should 

wear seatbelts at all times. 

WARNING! 

If the "SRS" warning light does not illuminate for 
several seconds when ignition key is turned to "ON" 
or the engine is started, or if the warning light stays 
on while driving, take the vehicle to your nearest 
authorized dealer immediately. Also if the vehicle's 
front end is damaged or if the air bag has deployed. 
Take the vehicle for service immediately. 
The air bag system must be inspected by an 
authorized dealer ten years after the vehicle 
manufacture date shown on the certification label 
located on the left front door-latch post or door 
frame. 

Read the "SRS" section of your owner's manual 
before driving, for important information, about 
operation, and service of the air bag system. 
When you are going to discard your gas generator 
or vehicle, please see your MITSUBISHI dealer. 


G 


CAUTION: SRS 

Before removal of steering gear box, read service 
manual, center front wheels and remove ignition 
key. 

Failure to do so may damage SRS clock spring and 
render SRS system inoperative, risking serious 
driver injury. 


H 


WARNING: SRS 

This air bag module cannot be repaired. 'Do not 
disassemble or tamper. 

Do not perform diagnosis. Do not touch with 
electrical test equipment or probes. 
Refer to service manual for further instructions, and 
for special handling. 

Storage and disposal procedures. Tampering or 

mishandling can result in injury. 

DANGER POISON 

Keep out of the reach of children. 

Contains sodium azide and potassium nitrate 

contents are poisonous and extremely flammable. 

Contact with acid, water or heavy metals may 

produce harmful and irritating gases or explosive 

compounds. Do not dismantle. Incinerate, bring into 

contact with electricity or store at temperatures 

exceeding 93°C(200°FJ. 

FIRST AID: 

If contents are swallowed induce vomiting. For eye 
contact flush eye with water for 15 minutes. If gases 
from acid or water contact are inhaled, seek fresh 
air. In every case, get prompt medical attention. 




CAUTION: 

Do not disassemble or drop. If defective, refer to 

oor\/ir*o manual 


) 


CAUTION: SRS 

Before replacing steering wheel, read service 
manual, center front wheels and align SRS clock 
spring neutral marks. Failure to do so may render 
SRS system inoperative, risking serious driver 
injury. 
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SCHEMATIC 



IGNITION SWITCH <IG1> 



Multi-purpose 
fuses 



f 



SRS-ECU 



No.3 



o 



No.8 



Combination meter 
(SRS warning light) 



Connector lock switch 

Connector coupled: LOCK 
Connector uncoupled: UNLOCK 



1 

• UNLOCK 




£ 



D.C.-D.C. 
converter 



Back-up 
capacitor 




Analog 
(3 sensor 



Warning 
light drive 
circuit 



Microprocessor 



Safing 
G sensor 



air 



Mk -Mil. 

drive circuit 



Passenger's air bag 
drive circuit 



Clock 
spring 



Scan tool 

interface 

circuit 



□ 



Air bag module 
(Driver's side) 



Air bag module 

(Front-passenger's 

side) 



Data link connector 
(For scan tool) 19X 0742 
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CONFIGURATION DIAGRAMS 

BlDash panel 




B-41 B-09 B-40 



B-38 B-37 



B 38X0346 



B-09 Ignition switch 

B-30 Air bag module (front passenger's side) 
B-37 Data link connector (For scan tool) 
B-38 Data link connector (For scan tool) 
lf| Instrument panel 



B-40 Clock spring 

B-41 Air bag module (driver's side) 



C-06 




C-18 



B36X0309 



C-04 Combination meter (For SRS warning light) 
C-06 Combination meter (For SRS warning light) 
C-i 8 SRS air bag control unit 
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CIRCUIT DIAGRAM 
CAUTION 

1. Do not repair, splice or modify SRS wiring (except for specific repairs to the body wiring harness 
shown on page 52B-11); replace wiring if necessary, after reading and following all precautions 
and procedures in this manual. 

2. Do not use an analog ohmmeter to check SRS wiring or components; use only special tools 
(refer to P.52B-13) and digital multi-meter (refer to P.52B-13). 



IGNITION SWITCH(IGl) 



(F)2B-W 
<F>2B-V 



J/B 



(E49) 



<F)2B-W 



0. 85B-W 



20 



2S 



J/C(l) 0-85B-R 

(EE) 



25 

13 



• AIR CONDITIONING SYSTEM* 2 

• AUTO-CRUISE 
CONTROL SYSTEM ~ 

• CHARGING SYSTEM M 
. COOLING SYSTEM *2 
■ ELC 4-SPEED 

AUTOMATIC TRANSAXLE 
. IGNITION SYSTEM 
. METER AND GAUGES *2 

. MFI SYSTEM 



13 (ESQ) b-wT 5 ED 



B-W 



COMBINATION 
METER 



io (OH) 



14 



55 El 

(ES) 

15 



. AUTO-CRUISE 
CONTROL SYSTEM 

• SEAT BELT 
WARNING BUZZER 

•REAR WINDOW 
DEFOGGER 



4 



D.C. -D.C. 

CONVERTER 



BACK-UP 
CAPACITOR 



i 



POWER SOURCE CIRCUIT 
WATCH-DOG CIRUIT 



WARNING LIGHT, 
DRIVE CIRCUIT 



ANALOG G SENSOR 



MICROPROCESSOR 



AIR BAG DRIVE CIRCUIT 
1 1 



AIR SAG DRIVE CIRCUIT 



5RS-E CU 
(E38) 



0. 85L-W 



CLOCK 
SPRING 



c 



0. 85L 



"i (E3D 



Remarks 

*1:2.0L Engine (Non-turbo) . 
*2:2.0L Eng i ne (Turrjo) ana 
2. 4LEng i ne. 



BR 



-VW- 



0-85B-W 



CT 




(OS) 



(6^07) 
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2 
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31 


32 
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AIR BAG MODULE (SQUIB) 
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(EESD 



ED 



AIR BAG MODULE (SQUIB) 
(PASSENGER'S SIDE) 

(EES) 
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FUSIBLE LINK © 



5W-B 



<f>;- r 



DEDICATED 
FUSE 



CONNECTOR 
LOCK SWITCH 

r "»iLocV " 1 ( CONNECTOR COUPLED jLOCK 



10A 



' POWER 

DISTRIBUTION 
SYSTEM 



LOCK 



. CONNECTOR UNCOUPLED : UNLOCK / 



CONNECTOR LOCK 
DETECTION CIRCUIT 



MICROPROCESSOR 



SAFINGG SE 



NSOgJ , 



£CAN TOOL INTERFACE CIRCUIT 



(R-E 



0. 85B 



20 
20 



1. 25B 

<F> 2B 



J/C (2 ) 
(F08) 



22 



0. 85B 
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SERVICE PRECAUTIONS 



52400020092 



1. In order to avoid injury to yourself or others 
from accidental deployment of the air bag during 
servicing, read and carefully follow all the pre- 
cautions and procedures described in this 
manual. 

2. Do not use any electrical test equipment on 
or near SRS components, except those speci- 
fied on P.52B-13 and P.52B-13. 

Never use an analog ohmmeter. 

3. Never Attempt to Repair the Following Com- 
ponents: 

• SRS Air Bag Control Unit (SRS-ECU) 

• Clock Spring 

• Air Bag Module 



If any of these components are diagnosed as 
faulty, they should only be replaced, in accor- 
dance with the COMPONENT SERVICE proce- 
dures in this manual, starting at page 52B-31. 
4. Do not attempt to repair the wiring harness 
connectors of the SRS. If any of the connectors 
are diagnosed as faulty, replace the wiring 
harness. If the wires are diagnosed as faulty, 
replace or repair the wiring harness according 
to the following table. 



SRS-ECU 

Terminal 

No. 


Harness 
Connector 
(No. of 
Terminals, 
Color) 


Destination of Harness C 


)rrective Action 


1 to 4 


21 pins, 
yellows 






5 


Body wiring harness -» Clock spling 
-» Air bag module (Driver's side) 


Correct or replace 
body wiring harness 
Replace clock spring 


6 


7 


Body wiring harness -> Air bag module (Front passenger's side) 


Correct or replace 
body wiring ha/tiess 


8 


9, 10 






11 


Body wiring harness -» Data link connector 


Correct or replace 
body wiring harness 


12 






13 


Body wiring harness -* Junction block (fuse No.3) 


Correct or replace 
body wiring harness 


14 


Body wiring harness -* Junction block (fuse No.8) 


15 


Body wiring harness -» Instrument panel wiring harness 
-» SRS warning light 


16 to 19 




* > 


20 


Body wiring harness -» Ground 


Correct or replace 
body wiring harness 


21 
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5. After disconnecting the battery cable, wait 60 seconds or more before proceeding with the 
following work. The SRS system is designed to retain enough voltage to deploy the air bags 
for a short time even after the battery has been disconnected, so serious injury may result 
from unintended air bag deployment if work is done on the SRS system immediately after 
the battery cables are disconnected. 

6. SRS components should not be subjected to heat over 93°C(200°F), so remove the SRS-ECU, 
air bag module and clock spring before drying or baking the vehicle after painting. 

7. Whenever you finish servicing the SRS, check the SRS warning light operation to make sure that 
the system functions properly. (Refer to P.52B-2.) 

a. Make certain that the ignition switch is OFF when the scan tool is connected or disconnected. 
9. If you have any questions about the SRS, please contact the MMSA Tech. Line. 

NOTE 

SERIOUS INJURY CAN RESULT FROM UNINTENDED AIR BAG DEPLOYMENT, SO USE ONLY 
THE PROCEDURES AND EQUIPMENT SPECIFIED IN THIS MANUAL. 



SERVICE SPECIFICATIONS 



Items 


Standard value 


Clock spring resistance Q 


less than 0.4 
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SPECIAL TOOLS s^oow 



-T-_ _ 1 

TOOl 


1001 numoer ana name 


oupersession 


Application 


^^^^^^^^ ^^^^^^^CM 


MB991502 
Scan tool 
(MUT-II) 


MB991502 


• Reading diagnostic troLibU 
codes 

• Erasing diagnostic troubl 
coot? 

• Reading fault duration 

• Reading erase times 
[Refer to MUT-JI OPERATI- 
NG INSTRUCTIONS] 


B991325 


ROM pack 






MB991613 

SRS Check Harness 




Checking the SRS electrica 

circuitry with a digital multi-mete 


1 


r 


MB990803 

Steering wheel puller 


General service tool 


Steering wheel removal 




MB686560 

SRS AIR BAG 

ADAPTER HARNESS 
A 


General service tool 


• Air bag module deploymeni 
inside the vehicle 

• Air bag module (front pas- 
senger's side) deploymeni 
outside the vehicles 


1M0751 


MR203491 or 
MB628919 
SRS AIR BAG 
ADAPTER HARNESS 
B 


General service tool 


Air bag module (driver's side) 
deployment outside the vehicles 


TEST EQUIPMENT 52400080028 


Tool 


Tool name 


Use 


IT 0 

3) 


MtM 


Digital multi-meter 

Use a multi-meter for which the maximum test 
current is 2 mA or less at the minimum range of 
resistance measurement 


Checking the SRS electrical 
circuitry with SRS Check Harness 
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TROUBLESHOOTING 

DIAGNOSTIC TROUBLESHOOTING FLOW 



52400310073 



Gather information from customer 



Verify complaint 



Reoccurs 



Check diagnostic trouble code 
(Refer to P.S2B-14.) 



No diagnostic 
trouble code or can't 
communicate with 
scan tool 



Does not reoccur 



Check diagnostic trouble code 
(Refer to P.52B-14.) 



Diagnostic 
trouble code 
displayed 



Diagnostic 
trouble code 
displayed 



Record diagnostic trouble code(s) then 
erase them (Refer to P.52B-14.) 



No diagnostic 

trouble code 



Recheck trouble symptom. 



Inspection chart for trouble symptoms | 
(Refer to P.52B-27.) I 







Check diagnostic trouble codes (Refer 
to P.52B-14.) 




Diagnostic 
trouble code 
r displayed 


Inspection chart for diagnostic trouble 
codes (Refer to P.52B-15) 



No trouble 

code 



Intermittent malfunction 
(Refer to P.00 - How to Cope with Inter- 
mittent Malfunctions.) 




DIAGNOSTIC FUNCTION . 52400320009 

DIAGNOSTIC TROUBLE Co d eS check 

Connect the scan tool to the data link connector and then 
check diagnostic trouble codes. 

Cation 

Always turn the ignition switch OFF before connecting 
or disconnecting the scan tool. 



ERASING DIAGNOSTIC TROUBLE CODES 

Connect the scan tool to the data link connector, then erase 
the diagnostic trouble codes. 
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES '*mm* 



I Code No. 


Diagnostic item 


Reference 
page 


14 


Analog G sensor system 


52B-t6 


15, 16 


Sating G sensor system 


52B-16 


21,22, 61, 

CO 
0£ 


Driver's air bag module (squib) system 


52B-17 ' 


OA P.A 
tt, eX>, 04, 

65 


rroni passengers air uag mouuie ^squiuj system 




31, 32 


SRS-ECU capacitor system 52 


B-19 


34* 1 


Connector lock system 


52B-19 


35 


SRS-ECU (after deployment of the air bag) system 


52B-20 j 


41 *1*2 


IG-i (A) power circuit system 


52B-21 p 


42*1,*2 


IGi (B) power circuit system 


52B-22 


43 


SRS warning light circuit system 


Light does not illuminate * 1 


52B-23 


Light does not switch off , . 


52B-24 


44 


SRS warning light drive circuit system 


526*24 


45 


SRS-ECU non-volatile memory (EEPROM) and A/D converter system' 


52B-25 


51, 52 


Driver's air bag module (squib ignition drive circuit) system 


52B-25 


54,55 


Front passenger's air bag module (squib ignition drive circuit) system 


52B-26 



NOTE 

*1 : For diagnostic trouble codes marked with * 1 , if the vehicle condition returns to normal,, the diagnostic trouble 
code will be automatically erased, and the SRS warning light will return to normal. 

*2: If the vehicle has a discharged battery it will store the diagnostic trouble codes 41 or 42. When these diagnostic 
trouble codes are displayed, check the battery. 
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INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES 



Code No. 14 Analog G sensor system 


Probable cause, 


[Comment] 

The SRS-ECU monitors the analog G sensor output and outputs this code when 
it detects a sensor failure, abnormal sensor characteristics or abnormal sensor output. 


• Malfunction of SRS-ECU 



Insulating tape 



Battery (-) cable 



Battery 




A19Z0001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 



Code No. 15 or 16 Safing G sensor system 


Probable cause 


[Comment] 

These codes are output when the resistance value between the safing G sensor 

terminals in the SW-ECU is out of the normal range. 

Refer to the following table 1 for the trouble causes of each code No." 


• Malfunction of SRS-ECU 



Table 1 



Code No. 



Trouble Symptom 



15 



Safing G sensor short-circuited 



16 



Safing G sensor open-circuited 



Insulating tape 



Battery (-) cable 



Battery 




A19Z0001 



Replace the SRS-ECU. 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 
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52B-17 



Code No. 21, 22, 61 or 62 Driver's air bag module (squib) system 


Probable cause 


[Comment] 

These diagnostic trouble codes are output if there is abnormal resistance between the input terminals 
of the driver's air bag module (squib). 

Refer to the following table 1 for the trouble causes of each code No. 


• Malfunction of clock spring 

• Malfunction of harnesses or 
connectors 

• Malfunction of driver's air bag 
i module (squib) 

• Malfunction of SRS-ECU 



Table 1 



Code No. I Trouble Symptom I 


21 


• Short in driver's air bag module (squib) or harness short 

• Short in clock spring 


22 


• Open circuit in driver's air bag module (squib) or open harness 

• Open circuit in clock spring 

• Malfunction of connector contact 


61 


The harness wire of the driver's air bag module (squib) is grounded to the power supply. 


62 


The harness wire of the driver's air bag module (squib) is grounded. 



Insulating tape 



Battery 




Battery (— ) cable 



A19Z0001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P.52B-11) 



SRS check harness 
(MB991613) 




SCAN TOOL DIAGNOSTIC 
TROUBLE CODE 

• Disconnectclocksprlngconnector 
B-41. 

• Connect SRS check harness 

connector (1). 

• Erase diagnostic trouble code 

memory. 

Are code Nos. 21,22,61 or 62 output? 



Yes 



Check the following con- 
nectors: 

C-18 and B-41 



OK 



Check trouble symptom. 



NG 



Check the harness between 

the SRS-ECU and clock: 
spring. 



OK 



Replace the SRS-ECU. 



NG 



NG 



Repair 



■ Repair 



w No 

Clock spring check (Refer to R52B-40.) 

OK 



|NG , 

Repair 



Replace the driver's air bag module. 
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Code No. 24, 25, 64 or 65 Front passenger's air bag module (squib) 
system 


Probable cause 


[Comment] 

These diagnostic trouble codes are output if there is abnormal resistance between the input terminals 

of the front passenger's air bag module (squib). 

Refer to the following table 1 for the trouble causes of each code No. 


• Malfunction o f harnesses o r 
connectors 

• Malfunction of front passenger's 

air bag module (squib) 

• Malfunction of SRS-ECU 



Table 1 



Code No. 


Trouble Symptom 


24 


Short in front passenger's air bag module (squib) or harness short 


25 


• Open circuit in front passenger's air bag module (squib) or open harness 

• Malfunction of connector contact 


64 


The harness wire of the front passenger's air bag module (squib) is grounded to the power supply. 


65 


The harness wire of the front passenger's air bag module (squib) is grounded. I 



Insulating tape 



Battery 




Battery (-) cable 



A19ZOO01 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



SRS check harness 
(MB991613) 


SCAN TOOL DIAGNOSTIC 
TROUBLE CODE 

• Disconnect front passenger's air 
bag module connector B-30. 

• Connect SRS check harness 
connector (1). 

• Erase diagnostic trouble code 
memory. 

Are code Nos. 24, 25, 64 or 65 output? 






Body wiring i \ 
harness t \ 

my 




WL0M3 

00003S22 





Yes 



Check the 
connectors: 

B-30 and C-18 



following 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between 
the front passenger's air bag 
module (squib) and SRS- 
ECU. 



NG 



- Repair 



OK 



Replace the SRS-ECU. 



No 



Replace the front passenger's air bag module. 
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Code No. 31 or 32 SRS-ECU capacitor system 


Probable cause 


[Comment] 

These diagnostic trouble codes are output if the voltage at the SRS-ECU capacitor 
terminals is higher (No. 31 ) or lower (No. 32) than the specified value for 5 seconds 
or more. 

However, if diagnostic trouble code Nos. 41 and 42 are being output due to a drop 
in battery voltage, code No. 32 will not be detected. 


• Malfunction of SRS-ECU 



Insulating tape 



Battery (-) cable 



Battery 




A19Z0001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 



Code No. 34 Connector lock system 


Probable cause 


[Comment] 

This diagnostic trouble code is output when the SRS-ECU connector is connected 
improperly. 

However, if the vehicle condition returns to normal, diagnostic trouble code No. 34 
will be automatically erased, and the SRS warning light will switch off. 


• Malfunction of connectors 
. Malfunction of SRS-ECU 



insulating tape 



Battery (-) cable 



Battery 




A19ZO001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Check the following connector: C-1B. 



NG 



-*■ Repair 



OK 



Check trouble symptom. 



NG 



| Replace the SRS-ECU." 
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SRS - Troubleshooting 



ooue iMu. oo ono-ti/U (aner aepioymeni 01 me air Day; 
system 


Probable cause 


[Comment] 

After deployment of the air bag, this code is output. If this code is output before 
deployment of the air bag, a trouble in the SRS-ECU is suspected. 


. Malfunction of SRS-ECU '"' 



1 



Inciilatinn tanci 

N ^ S )C\~^ battery 


Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 


/ / Battery (-) cable | A19Z0001 






Replace the SRS-ECU. 



■rri 
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Code No 41 Id (A} oower circuit svstem Pi 

wmv i w ■ ■ i ■ i ini ww www i vii w vi 1 i w y w ivi 1 1 


obable cause 


[Comment] 

This diagnostic trouble code is output if the voltage between the IGi (A) terminal 
and the ground is lower than the specified value for a continuous period of 5 seconds 
or more. 

However, if the vehicle condition returns to normal, diagnostic trouble code No. 41 
will be automatically erased, and the SRS warning light will switch off. 


• Malfunction of harnesses or connectors 

• Malfunction of SRS-ECU 



Insulating tape 



Battery 




Battery (-) cable 



A19ZOO01 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



SRS check harness 
(MB991613) 


Measure at SRS check harness 
connector (5). 

• Disconnect SRS-ECU connector 
C-18. 

• Connect SRS check harness 
connector (3). 

» Continuity between terminals (20) 
-(21) 

OK: Continuity 






■flHBCllSVSlBBBDEl^H 




19L0567 
00003824 







NG 



Measure at SRS check harness connector (5). 
» Oiscorrrretft SRS-EOT cometfwr C-18. 

• Connect SRS check harness connector (3) 

• Ignition switch: ON 

• Voltage between terminal (14) and ground 

OK: 9 V or more 



NG 



Replace the SRS-ECU. 



Check the 

connector: 

C-18 



following 



I 



NG 



■ Repair 



OK 



Check trouble symptom. 
^NG 



Check the harness between 
the SRS-ECU and ground. 
Repair, if necessary. 



Check the 
connectors: 
B-50 and B-49 



following 



NG 



Repair 



J OK 



Check trouble symptom. 
psiG 



Check the harness between 
the SRS-ECU and ignition 
switch IGi (A). Repair, if nec- 
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Code No. 42 Id (B) power circuit system 


Probable cause 


[Comment] 

This diagnostic trouble code is output if the voltage between the IGi (B) terminal 
and the ground is lower than the specified value for a continuous period of 5 seconds 
or more. 

However, if the vehicle condition returns to normal, diagnostic trouble code No. 42 
will be automatically erased, and the SRS warning light will switch off. 


• Malfunction of harnesses or connectors 



Insulating tape 



Battery 




Battery (-) cable 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



A19ZOO01 



SRS check harness 
(MB991613) 




19U0039 



Izl3l«r\^l5l6|7|8l9l 



19L0567 

00003924 



Measure at SRS check harness 
connector (5). 

• Disconnect SRS-ECU connector 
C-18. 

• Connect SRS check harness 
connector (3). 

• Continuity between terminals (20) 
-(21) 

OK: Continuity 



NG 



OK 



Measure at SRS check harness connector (5). 

• Disconnect SRS-ECU connector C-18. 

• Connect SRS check harness connector (3) 

• Ignition switch: ON 

• Voltage between terminal (13) and ground 
OK: 9 V or more 



NG 



I 0 K 



Replace the SRS-ECU. 



Check the 


following 


connector: 




C-18 






OK 


1 




Check trouble symptom. 



NG 



- Repair 



NG 



Check the harness between 
the SRS-ECU and ground. 
Repair, if necessary. 



Check the following 

connectors: 

B-07, B-51 and B-49 



NG 



• Repair 



IOK 



Check trouble symptom. 



NG 



Check the harness between 
the SRS-ECU and ignition 
switch IGi (A). Repair, if nec- 
essary^ 
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Code No. 43 SRS warning light drive circuit system 
(Light does not illuminate.) 


Probable cause 


[vUl 1 1 1 1 ICI 1 LJ 

This diagnostic trouble code is output when an open circuit occurs for a continuous 
period of 5 seconds while the SRS-ECU is monitoring the SRS warning light and 
the light is OFF (transistor OFF). 

However, if this code is output due to an open circuit, if the vehicle condition returns 
to normal, this diagnostic trouble code will be automatically erased, and the SRS 
warning light will switch off. 


• Malfunction o,f harnp^pc; or rnnnpotnr^ 

• Burned out bulb 

• Malfunction of SRS-ECU ' 

• Malfunction of combination meter 



Insulating tape 



Battery (-) cable 



Battery 




A19ZOO01 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



SRS check harness 
(MB991613) 




19U0039 



1 1 1 2 1 3 1 « l\ ^1 5 1 6 1 718191 



SRfBfEffillFCffliElitfiEH'Ml 
Effl|S!fES3fiBES!E3|Q!S3 



19L0567 
00003824 



Measure at SRS check harness 
connector (5). 

• Disconnect SRS-ECU connector 
C-18. 

• Connect SRS check harness 
connector (3). 

• Continuity between terminals (20) 
-(21) 

OK: Continuity 



NG 



OK 



Measure at SRS check harness connector (5). 

• Disconnect SRS-ECU connector C-18. 

• Connect SRS check harness connector (3). 
» IgrrifloTf switch: ON 

• Connect terminal (15) to the body ground. 
OK: Light illuminates 



NG 



IOK 



Replace the SRS-ECU. 



Check the 
connector: 

C-18 



following 



NG 



Repair 



IOK 



[Check trouble symptom. 



NG 



Check the harness between 
the SRS-ECU and ground. 
Repair, if necessary. 



Burned out bulb inspection 



OK 



Check the following 
connectors: 

C-21, C-04, C-06, B-66 and 
B-49 



NG 



NG 



Repair 



OK 



Check trouble symptom. 



NG 



Check the harness between 
the SRS-ECU and ignition 
switch (IGj). 



NG 



Repair 



OK 



Replace the combination me- 
ter. 
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Code No. 43 SRS warning light drive circuit system 
(Light does not switch off.) 


Prohahlp rausp 


[Comment] 

This diagnostic trouble code is output when a short to ground occurs in the harness 
between the light and the SRS-ECU while the SRS-ECU is monitoring the SRS warning 
light and the light is ON. 


• Malfunction of harnesses or connectors 

• Malfunction of SRS-ECU 



Insulating tape 



Battery 




Battery (-) cable 



A19ZO001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds, after disconnecting the battery 
cable before doing any further work. (Refer to P. 62B-11) 



SRS warning light inspection 

• Ignition switch: ON 

• Does Tight switch off when "SRS-ECU connector C-1 8 
is disconnected? 



No 



Yes 



Replace the SRS-ECU. 



Check the 
connector: 

C-18 


following 


| OK 


Check trouble symptom. 




N G 


Check the harness between 
the SRS-ECU and 
combination meter. Repair, if 


necessary. 





NQ 



•Repair 



Code No. 44 SRS warning light drive circuit system 


Probable cause 


[Comment] 

This diagnostic trouble code is output when a short occurs in the light drive circuit 
or a malfunction of the output transistor inside the SRS-ECU is detected while the 
SRS-ECU is monitorina the SRS warning Naht drive circuit. 


• Malfunction of SRS-ECU 



Insulating tape 



Battery (-) cable 



Battery 




A19ZO001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 
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Code No. 45 SRS-ECU non-volatile memory (EEPROM) 
and A/D converter system 


Probable cause 


[Comment] 

This diagnostic trouble code is output if there is a malfunction in the SRS-ECU non-vola- 
tile memory (EEPROM) or A/D converter. 


• Malfunction of SRS-ECU 



Insulating tape 



Battery 




Battery (-) cable 



A19Z0O01 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative 'battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 



Code No.51 or 52 Drivers's air bag module (Squib 
ianition drive circuit) system 


Probable cause 


[Comment] 

These diagnostic trouble codes are output when a short-circuit (No.51) or open circuit 
(No.52) occurs in the squib ignition drive circuit inside the SRS-ECU. 


• Malfunction of SRS-ECU 



Insulating tape 



Battery (-) cable 



Battery 




A19Z0001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 
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Code No.54 or 55 Front passenger's air bag module 
(Squib ignition drive circuit) system 


Probable cause 


[Comment] 

These diagnostic trouble codes are output when a short-circuit (No.54) or open circuit 
(No.55) occurs in the squib ignition drive circuit inside the SRS-ECU. 


• Malfunction of SRS-ECU 



Insulating tape 




No 


Battery 






/ / Battery (-) cable 


A19Z0001 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 



Replace the SRS-ECU. 




SRS WARNING LIGHT INSPECTION 

1. Check that the SRS warning 'light illuminates when , the 

ignition switch is in the ON position. 

2. Check that it illuminates for approximately 7 seconds and 
then switches off. 

3. If the above is not the case, check the diagnostic trouble 
codes. 
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INSPECTION CHART FOR TROUBLE SYMPTOMS 5240034006s 



Trouble symptom 


Inspection 
Procedure 
No. , 


Reference 
page 


Communication with scan 
tool is not possible. 


Communication with all systems is not possible. 


1 


52B-27 . 


Communication is not possible with SRS only. 


2 


52B-27 


When the ignition key is turned to "ON" (engine stopped), the SRS warning light 
does not illuminate. 


Refer to 
diagnostic 
trouble code 
No. 43. 


52523 


After the ignition switch is turned to ON, the SRS warning light is still on after 
approximately 7 seconds have passed. 


Refer to 
diagnostic 
trouble code 
No. 43. 


52B-24 



INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS 
INSPECTION PROCEDURE 1 



Communication with scan tool is not possible. 
(Communication with all systems is not possible) 


Probable cause 


[Comment] 

The cause is probably in the power supply system (including ground circuit) of the 
diagnostic line. 


• Malfunction of connectors 

• Malfunction of harness 




Refer to GROUP 13A- Troubleshooting <2.0L Engine (Non-turbo)>. 

Refer to GROUP 13A- Troubleshooting <2.0L Engine (Turbo) and 2.4 Engine>. 


INSPECTION PROCEDURE 2 


Communication with scan tool is not possible. 
(Communication is not possible with SRS only) 


Probable cause 


[Comment] 

If communication is not possible with the SRS only, the cause is probably an open 
circuit in the on-board diagnostic output circuit of the SRS or in the power circuit 
(including ground circuit). 


• Malfunction of harnesses or connectors 

• Malfunction of SRS-ECU 



Insulating tape 



Battery 




Battery (-) cable 



A19ZOO01 



Caution 

Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 
Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P. 52B-11) 
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SRS check harness 
(MB991613) 


Measure at SRS check harness 
connector (5). 

• Disconnect SRS-ECU connector 
C-18. 

• Connect SRS check harness 
connector (3) 

a P.nntini iit\/ hptwppn tprminjilQ C?C\\ 

• OUI 1 Lll lUILy UClVVCCl 1 LCI 1 1 III lalo ) 

-(21) 

OK: Continuity 


^^^^ 19U0039 




■nnnniawHQBnnH 




19L0567 

00003824 





| OK 



Measure at SRS check harness connector (5). 

• Disconnect SRS-ECU connector C-18. 

• Connect SRS check harness connector (3) 

• Ignition switch: ON 

• Voltage between the terminal (13) and ground 

OK: 9 V or more 

• Voltage between the terminal (14) and ground 

OK: 9 V or more 



NG 



OK 



Check the harness between the SRS-ECU and data link 

connector. 



OK 



Replace the SRS-ECU 



NG 



NG 



Check the 


following 


connector: 




C-18 





NG 



- Repair 



I OK 



Check trouble symptom. 



|NG 



Check the harness between 
the SRS-ECU and ground. 
Repair, if necessary. 



Check the following 
connectors: 

B-50, B-07, B-51 and B-49 



I OK 



Check trouble symptom. 



Check the harness between 
the SRS-ECU and ignition 
switch IG1 (A) or ignition, 
switch IG 1 (B). Repair, if nec- 
essary. 



-R-e pair 



NG 



Repair 



MAINTENANCE 



52400390060 



The SRS must be inspected by an Authorized dealer 10 years 
after the car manufacture date. (Refer to GROUP 00 - Mainte- 
nace Service.) • 




POST-COLLISION DIAGNOSIS 



52400110086 



To inspect and service the SRS after a collision (whether" 
or not the air bags has deployed), perform the following steps. 

SRS AIR BAG CONTROL UNIT (SRS-ECU) 
MEMORY CHECK 

1. Connect the scan tool to the data link connector. 
Caution 

Turn the ignition switch off before disconnecting or 
connecting the scan tool. 
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52B-29 



2. Read (and write down) all displayed diagnostic trouble 

codes. (Refer to P.52B-15.) 

NOTE 

If the battery power supply has' been disconnected or 
disrupted by the collision, the scan tool cannot communi- 
cate with the SRS-ECU. Inspect and, 'if necessary, repair 
the body wiring harness before proceeding further. 

3. Read the service data (fault duration and how many times 
the memory was erased) using the Scan tool. 

NOTE 

• Maximum stored period: 9999 minutes (approximately 
7 days) 

• Maximum number of times to be stored: 250 

4. Erase the diagnostic trouble codes, then wait 5 seconds 
or more, read and write down all displayed diagnostic 
trouble codes. (Refer to P.52B-15.) 

REPAIR PROCEDURE 

WHEN AIR BAG DEPLOYS IN A COLLISION. 

1. Replace the following parts with new ones. 

• SRS air bag control unit (SRS-ECU) (Refer to 
P.52B-32.) 

• Air bag modules (Refer to P.52B-34.) 

2. Check the following parts, and replace if any malfunctions 
are present. 

• Clock spring (Refer to P.52B-34.) 

• Steering wheel, steering column and intermediate 
joint 

(1) Check wiring harness (built, into' steering wheel) 
and connectors for damage, and terminals for 
deformation. 

(2) install air bag module to check fit or alignment 
with steering wheel,. 

(3) Check steering wheel for noise, binds or difficult 
operation and excessive free play. 

3. Check harnesses for binding, connectors for damage, 
poor connections, and terminals for deformation. 
(Refer to P.52B-11.) 

WHEN AIR BAG DOES NOT DEPLOY IN LOW-SPEED 
COLLISION. 

Check the SRS components. 

If the SRS components are showing any visible damage such 
as dents, cracks, or deformation, replace them with new ones. 
Concerning parts removed for inspection, replacement with 
new parts and cautionary points for working, - refer to 
appropriate COMPONENT SERVICE, P.52B-32. ! 
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SRS 




<Driver's side> 
Pad cover 




19X0555 



<Front passenger's side> 
Pad cover 




19X0556 
00000054 



<Driver's side> 



Inflator case 1 




Connector 



<Front passenger's side> 



19X0551 




Inflator 
Connector 



SRS Air Bag Control Unit (SRS-ECU) 

1. Check SRS-ECU case and brackets for dents, cracks 
or deformation. 

2. Check connector for damage, and terminals for 
deformation. 



Air Bag Module 

1. Check pad cover for dents, cracks or deformation. 



2. Check for connector damage, deformed terminal, and 

binding harness. 

3. Check air bag inflator case for dents, cracks or 
deformation. 

4. Install air bag module to steering wheel to check fit or 
alignment with the wheel. 
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Case 




Protective tube 



C 19X0383 



COMPONENT SERVICE 



Clock Spring 

1. Check clock spring connectors and protective tube for 
damage, and terminals for deformation. 

2. Visually check the case for damage. 



Steering Wheel, Steering Column and Intermediate Joint 

1. Check wiring harness (built into steering wheel) and 
connectors for damage, and terminals for deformation. 

2. Install air bag module to check fit or alignment with steering 
wheel. 

3. Check steering wheel for noise, binding, difficult operation, 
or excessive free play. 

Harness Connector (Body and Front Wiring Harness) 

Check for binding harness, connector damage, poor 
connections, and deformed terminals. (Refer to P.52B-11.) 



52400290070 



If the SRS components are to be removed or replaced as a result of maintenance, troubleshooting, 
etc., follow each procedure. (SRS Air Bag Control Unit: refer to P.52B-32, Air Bag Modules and Clock 
Spring: refer to P.52B-34) 

Caution 

1. SRS components should not be subjected to heat over 93°C (200°F), so remove SRS air bag 
control unit, air bag modules and clock spring before drying or baking the vehicle after painting. 
Recheck SRS system operability after re-installing them. 

2. If the SRS components are removed for the purpose of inspection, sheet metal repair, painting, 
etc., they should be stored in a clean, dry place until they are reinstalled. 
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SRS - SRS Air Ban Control Unit (SRS-ECU) 



SRS AIR BAG CONTROL UNIT (SRS-ECU) 



Caution 

1. Never attempt to disassemble or repair the 
SRS-ECU. If. faulty, replace it. 

2. Do not drop or subject the SRS-ECU to im- 
pact or vibration. If dents, cracking, de- 
formation, or rust are discovered on the 
SRS-ECU, replace it with a new SRS-ECU. 
Discard the old one. 

REMOVAL AND INSTALLATION 



Pre-removal Operation 

• Turn the ignition key to the "LOCK" position 



3. After deployment of the air, bags, replace 

the SRS-ECU with, a new one. 

4. Never use an ohmmeter on or near the SRS- 
ECU, and use only the special test equip 
ment described on P.52B-13. 




Removal steps 

►B^ • Post-installation inspection 
•^A^ 1. Negative (-) battery cable connec- 

tion 

2. Inner box 

3. SRS-ECU and harness connector 
connection 



4. SRS-ECU 

5. Shift lever knob <M/T> 

6. Ashtray 

7. Center console panel 

8. Floor console assembly 

9. Bracket 
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Insulating tape 



Battery 




Battery (-) cable 



A19Z0001 



REMOVAL SERVICE POINT; 

<4A^> NEGATIVE (-) BATTERY CABLE 
DISCONNECTION 

Disconnect the negative battery cable from the battery and 
tape the terminal. 

Caution 

Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P.52B-11.) 



INSTALLATION SERVICE POINTS 
►A^ SRS-ECU INSTALLATION 
Caution 

The SRS may not activate if SRS-ECU 'is not installed 
properly, which could result in the SRS system not °P erat ' 
ing properly in a collision. 



SRS warning 
light 




A14X0299 



►B^ POST-INSTALLATION INSPECTION 

Reconnect the negative battery terminal. Turn the ignition 
key to the "ON" position. Does the "SRS" warning light illumi- 
nate for about 7 seconds, turn OFF and then remain OFF? 
If yes, SRS system is functioning properly. If no, consult page 
52B-14.) 



INSPECTION 52400220045 

• Check the SRS-ECU case and brackets for dents, cracks 
or deformation. 

• Check connector for damage, and terminals for deforma- 
tion. 

Caution 

If a dent, cracks, deformation or rust is discovered, 
replace the SRS-ECU with a new one. 

NOTE 

For checking of the SRS-ECU other than described above, 
refer to the section concerning troubleshooting. (Refer 
to P.52B-14.) 



TSB Revision 



52B-34 



SRS - Air Bag Modules and Clock Spring 



AIR BAG MODULES AND CLOCK SPRING 52400240022 



Caution 

1. Never attempt to disassemble or repair the 
air bag module or clock spring. If faulty, 
replace it. 

2. Do not drop the air bag module or clock 
spring or allow contact with water, grease 
or oil. Replace it if a dent, cracks, 
deformation or rust are detected. 

3. The air bag modules should be stored on 

a flat surface and placed so that the pad 
surface is facing upward. 

REMOVAL AND INSTALLATION 

<Air bag module (Driver's side), Clock spring> 

Pre-removal Operation 

• Set the steering wheel and the front wheels to 
the straight ahead position, and then remove the 
ignition key. 



Do not place anything on top of the air bag 
modules. 

4. Do not expose the air bag module to 
temperature over 93°C(2Q0°F). 

5. After deployment of an air bag, replace the 
clock spring. 

6. Wear gloves and safety goggles when 
handling an air bag that has deployed. 

7. An undeployed air bag module should only 
be disposed of in accordance with the 
specified procedures. (Refer to P.52B-40) 



41 Nm 
30 ft.lbs. 




19X0566 



00000059 



Clock spring removal steps 

►E-^ • Post-installation inspection 
-4A^ 1 . Negative (-) battery cable connec- 

tion 

-^B^ ►D-^ 2. Air bag module (Driver's side) 
•4C^ ►C-^ 3. Steering wheel 

4. Column cover lower 

5. Clock spring and body wiring har- 
ness connection 

►B-^ 6. Clock spring 

►A<^ • Pre-installation inspection 



Air bag module (Driver's side) 
removal steps 

►E-4 • Post-installation inspection 
•^A^ 1 . Negative (-) battery cable connec- 

tion 

►D-^ 2. Air bag module (Driver's side) 
►A-^ • Pre-installation inspection 
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<Air bag module (Front passenger's side)> 



7 




. 00003825 

Air bag module (Front passenger's side) 
removal steps 

►E-^ • Post-installation inspection 
-^A^ 1 . Negative (-) battery cable connection 

-4D^- 7. Air bag module (Front passenger's side) 

►A-^ • Pre-installation inspection 




REMOVAL SERVICE POINTS 

^A* NEGATIVE (-) BATTERY CABLE 
DISCONNECTION 

Disconnect the negative battery cable from the battery and 
tape the terminal. 

Caution 

Wait at least 60 seconds after disconnecting the battery 
cable before doing any further work. (Refer to P.52B-11.) 



^B^AIR BAG MODULE (DRIVER'S SIDE) REMOVAL 

(1) Remove the air bag module mounting nut using a socket 
wrench from the back side. 

(2) When disconnecting the connector of the ctock spring 
from the air bag module, press the air bag's look toward 
the outer side to spread it open. Use a flat-tipped 
screwdriver, as shown in the figure at the left; to pry 
so as to remove the connector gently. 
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SRS - Air Bag Modules and Clock Spring 



Pad cover 




A19C0228 



MB990803 




A13X0107 



Pad cover 




A19X05S6 



Caution 

1. When disconnecting the air bag module-clock 
spring connector, take care not to apply excessive 
force to it. 

2. The removed air bag module should be stored 

in a clean, dry place with the pad cover facing 
up. 



STEERING WHEEL REMOVAL 
Caution 

Do not hammer on the steering wheel. Doing so may 
damage the collapsible column mechanism. 



^D^AIR BAG MODULE (FRONT PASSENGER'S SIDE) 
REMOVAL 

Caution 

The removed air bag module should be stored in a clean, 
dry place with the pad cover facing up. 



INSTALLATION SERVICE POINTS 
►A^ PRE-INSTALLATION INSPECTION 

(1) When installing the new air bag module and clock spring, 
refer to "INSPECTION" (P.52B-38). 

Caution 

Dispose of an air bag module only according to the 
specified procedure. (Refer to P.52B-40.) 

(2) Connect the battery (-) terminal. 




(3) Connect the scan tool to the data link connector, then 
check diagnostic codes. 

Caution 

Turn the ignition switch off before disconnecting or 
connecting the scan tool. 

(4) Turn the ignition key to the "ON" position. 

(5) Conduct diagnostic test mode using the scan tool to, en- 
sure entire SRS operates properly, except open circuit 
of air bag module (diagnostic trouble code No.22, 25). 
(Refer to P.52B-17 and P.52B-18.) 
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Insulating, tape 



Battery 




Battery (-) cable 



A19Z0001 




(6) Turn the ignition key to the "LOCK" position, disconnect 
the negative battery cable and tape the terminal. 

Caution 

Wait at least 60 seconds after disconnecting the bat- 
tery cable before doing any further work. , 
(Refer to P.52B-12.) 



►B^ CLOCK SPRING INSTALLATION 

Align the mating marks of the clock spring, and, after turning 
the front wheels to the straight-ahead position, install the 
clock spring to the column switch. 

Mating Marks Alignment 

Turn the clock spring clockwise fully, and then turn back it 
approx. 3 1/8 turns counterclockwise to align the mating marks. 

Caution 

If the clock spring's mating marks are not properly aligned, 
the steering wheel may not be completely rotationar&uring 
a turn, or the flat cable within the clock spring may be 
severed, obstructing normal operation of the SRS. 




►C^ STEERING WHEEL INSTALLATION 

(1) Before installing the steering wheel, be sure to first turn 
the vehicle's front wheels to the straight-ahead position 
and align the mating marks of the clock spring. 

Caution 

Be sure when installing the steering wheel, that the 
harness of the clock spring does not become caught 
or tangled. 

. * 

(2) After installing, turn the steering wheel' all 'the way in 
both directions to confirm that steering is normal. 

►D^ AIR BAG MODULE (DRIVER'S SIDE) 
INSTALLATION 



Install the air bag module, taking care that the wiring is 
pinched. 



not 
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SRS — Air Bag Modules, and Clock Spring 



SRS warninc 

light 



CD 



/ m 




f i w 

1 Tlur 


[Will 1 






□ | 




A14X0299 



<Driver's side> 



Inflator case 




Connector 

<Front passenger's side> 



19X0551 




Inflator case 
Connector 




Air bag module 



Case 




Protective tube 



C19X0383 



►E^ POST-INSTALLATION INSPECTION 

(1) After installing the clock spring, the steering wheel, the 
column covers and the air bag module, check steering, 
wheel for noise, binds or difficult operation. 

(2) Reconnect the negative battery terminal. Turn the ignition 
key to the "ON" position. Does the "SRS" warning light 
illuminate for about 7 seconds, turn OFF and then remain 
OFF? If yes, SRS system is functioning properly. If no, 
consult page 52B-14. 



INSPECTION 52400250085 

AIR BAG MODULE CHECK 

If any improper part is found during the following inspection, 
replace the air bag module with a new one. 
Dispose of the old one according to the specified procedure. 
(Refer to P.52B-40.) 

Caution 

Never attempt to measure the circuit resistance of the 
air bag module (squib) even if you are using the specified 
tester. If the circuit resistance is measured with a tester, 
accidental air bag deployment will result in serious per- 
sonal injury. 

(1) Check pad cover for dents, cracks or deformation. 

(2) Check the air bag module for dents, cracks or deformation. 

(3) Check hooks and connectors for damage, terminals for 
deformation, and harness for binds. 

(4) Check air bag inflator case for dents, cracks or deforma- 
tion. 



(5) Install the air bag module on the steering wheel to check 
alignment with the wheel. 



CLOCK SPRING CHECK 

If, as result of the following checks, even one abnormal point 
is discovered, replace the clock spring with a new one. 

(1) Check connectors and protective tube for. damage, and 
terminals for deformation. 

(2) Visually check the case for damage" 
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2 IEJJ1 




19X0382 



00000061 



(3) Check for continuity between the No.1 connector of the 
clock spring and connectors No.3 and 4. 



No. 1 connector 


No.3 
connector 


No.4 connector 


Terminal 1 


Terminal 2 


Terminal 3 


Terminal 1 


Terminal 2 


0 — 










— 0 










0 




0 — 


0 — 


— 0 




To auto- 
cruise 
control 
unit 


To ACC 
power 


To horn 
relay 


To horn 
switch 


To auto-cruise control 
switch 



SRS check 
harness 
(MB991613) 



Paint 
mark 





Clock spring 
connector 2 



View A 



1 


2 


3 


4 




5 


6 


7 


8 


9 


10 


11 


12 


13 


14| 15 | 16 


17 


18 


19 


20 


21 


22 


23 


[24 25 26 27 28 29 30j 


31 


32 



B19M0163 



(4) Check resistance between the terminals. 

a. Align the paint mark of the SRS check harness con- 
nector No. 4 with the clock spring connector No. 2 
(arrow in the illustration) to connect the connectors 
Nos. 2 and 4. 

b. Check continuity between the terminals 22 and 23 

of the SRS check harness connector No. 5. 

Standard value: less than 0.4 Q 
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AIR BAG MODULE DISPOSAL PROCEDURES 



52499120999 



Before either disposing of a vehicle equipped with ule, be sure to first follow the procedures described 
an air bag, or prior to disposing of the air bag mod- below to deploy the air bag. 



UNDEPLOYED a i r BAG MODULE DISPOSAL 

Caution 

1. If the vehicle is to be scrapped, or otherwise disposed 
of, deploy the air bag inside the vehicle. If the vehicle 
will continue to be operated and only the air bag mod- 
ule is to be disposed of, deploy the air bag outside 
the vehicle. 

2. Since a large amount of smoke is produced when 
the air bag is deployed, select a well-ventilated site. 
Moreover, never attempt the test near a smoke sensor. 

3. Since there is a loud noise when the air bag is 
deployed, avoid residental areas whenever possible. 
If anyone is nearby, give warning of the impending 
noise. 

4. Suitable ear protection should be worn by personnel 
performing these procedures or by people in the im- 
mediate area. 

DEPLOYMENT INSIDE THE VEHICLE 
(when disposing of a vehicle) 

(1) Open all windows and doors of. the vehicle. Move the 
vehicle to an isolated spot. 

(2) Disconnect the negative (-) and positive (+) battery cables 
from the battery terminals, and then remove the battery 
from the vehicle. 

Caution 

Wait at least 60 seconds after disconnecting the bat- 
tery cables before doing any further work. 
(Refer to P.52B-11.) 



<Driver's side> 




Body wiring harness 




connector (2-pin) fl~ 




Clock spring 2-pin 




connector (red) 


A19N0273 



(3) Remove the steering column cover lower. 

(4) Remove the connection between the clock spring 2-pin 
connector (red) and the body wiring harness connector. 

NOTE 

If the clock spring connector is disconnected from the 
body wiring harness, both electrodes of the clock spring 
connector will be automatically shorted to prevent unin- 
tended deployment of the air bag due to static electricity, 
etc. 
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<Front passenger's side> 



Body wiring harness 
connector (2-pin) 




Air bag module 
2-pin (red) connector 



A19L0563 



SRS AIR BAG 
ADAPTER 
HARNESS A 
MB686560 



Insulation 
tape 




Connection 



6 m (20ft.) 
long or more 

Two wires 

A13R073I 



(5) . Open the glove compartment. 

(6) Disconnect the 2-pin (red) connector of the air bag module 
(front passenger's side) from the body wiring harness 
connector. 

NOTE 

If the air bag module (front passenger's side) connector 
is disconnected from the body wiring harness, both elec- 
trodes of the air bag module (front passenger's side) 
connector will be automatically shorted to prevent unin- 
tended deployment of the air bag due to static electricity, 
etc. 

(7) Connect two wires, each six meters (20 feet) long or 
more, to the two leads of SRS AIR BAG ADAPTER HAR- 
NESS A and cover the connections with insulation tape. 
The other ends of the two wires should be connected 
to each other (short-circuited), to prevent sudden unex- 
pected deployment of the air bag. 




<Drlver's side> 



SRS air bag 
adapter 
harness A 
MB686560 



^Clock spring 2-pir 
connector (red) 

„ , , A19N0271 

Deployment wires 




(8) Connect the clock spring 2-pin connector (red) to SRS 
air bag adapter harness A and pass the deployment wires 
out of the vehicle. 



(9) Connect the SRS air bag adapter harness A to the 2-pin 
connector (red) of the air bag module (front passenger's 
side) and pass the deployment wire out of the vehicle. 



(10)At a location as far away from the vehicle as possible, 

disconnect the two connected wires from each other, and 
connect them to the two terminals of the battery (removed 
from the vehicle) to deploy the air bag. 

Caution 

1. Before deploying the air bag in this manner, first 
check to be sure that there is no one in or near 
the vehicle. Wear safety goggles, suitable ear 
protection. 
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2. The inflator will be quite hot immediately following 
the deployment, so' wait at least 30 minutes to, 
allow it to cool before attempting to handle it. 
Although not poisonous, do not inhale gas from 
air bag deployment. See Deployed Air Bag Module 
Disposal Procedures (P.52B-45.) for post-deploy- 
ment handling instructions. 

3. if the air bag module fails to deploy when the 

procedures above are followed, do not go near 
the module. Contact the MMSA Tech. Line. 

(11) Dispose of the air bag module after deployment according 
to the Deployed Air Bag Module Disposal Procedures. 
(Refer to P.52B-44.) 

DEPLOYMENT OUTSIDE THE VEHICLE 
Caution 

1. Should be carried out in a wide, fiat area at least 
six meters (20 feet) away from obstacles and other 
people. 

2. Do not perform deployment outside, if a strong wind 
is blowing, and if there is even a slight breeze, the 
air bag module should be placed and deployed down- 
wind from the battery. 

(1) Disconnect the negative (-) and positive (+) battery cables 
from the battery terminals, and then remove the battery 
from the vehicle 

Caution 

Wait at least 60 seconds after disconnecting the bat- 
tery cables before doing any further work. (Refer to 
P.52B-11.) 



<Driver's side> 

Two wires 



Connection 



SRS AIR BAGy^P^^^^/--- 
ADAPTER 
HARNESS B 
MR203491 or 

MB628919 ^ S : x /6 m (20ft.) 

long 
or more 



Insulation tape 



X\L--^ = ^N /6m ( 




<Passenger's side> 



Connection 



SRS AIR BAG 
ADAPTER 
HARNESS A 
MB686560 



Two wires 




(2) Remove the air bag module from the vehicle. 
(Refer to P.52B-34.) 

Caution 

The air bag module should be stored on a fiat surface 
and placed so that the pad cover face up. Do not 
place anything on top of it. 

(3) Connect two wires, each six meters (20 feet) long or 
more, to the two leads of SRS AIR BAG ADAPTER HAR- 
NESS B <driver's side> or SRS AIR BAG ADAPTER 
HARNESS <front passenger's side>, and cover the con- 
nections with insulation tape. The other ends of the two 
wires should be connected to each other (short-circuited), 
to prevent sudden unexpected deployment of the air bag. 
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Wires 




Nuts 



A19X0553 



<Driver's side> 



Air bag module 



Wires 




A19N0235 



Tires without wheels 




A19N0236 



Air bag module 




Deployment 
wire 



Tires without 
wheels 




Deployment 
wire 



A19L0518 



1 



Install nuts that are no longer needed to the four bolts 
on the rear side of the air bag module, and tie on some 
thick wire to secure to the wheel. 
Take the SRS air bag adaptor harness B that is connected 
to the wires, pass it beneath the old tire and wheel assem- 
bly, and connect it to the air bag module. 



3. 



Insert the air bag module into the wheel, and secure 
it with wires that are tied to the bolt holes, the air bag 
should face upward. 

Caution 

Leave some space below the wheel for the adaptor 
harness. If there is no space, the reaction when the 
air bag deploys could damage the adaptor harness. 



4. Place three old tires, without wheels, on top of the tire 
secured to the air bag module. 



<Front passenger's side> 



1. 



Connect the deployment wires to the SRS air bag adaptor 
harness A, pass it beneath the tire and wheel asssembly, 
and connect it to the air bag module. 
Pass the thick wires into the hole of the air bag module 
bracket, and secure it to the wheel of the old tire with 
wheel (4 locations), with the air bag facing upwards. 

Caution 

1 . Leave some space below the wheel for the deploy- 
ment wires. 

If there is no space, the reaction of the air bag 
deployment could result in damage of the adaptor 
harness. 

2. While deployment takes place, do not have the 

connector of the SRS air bag adaptor harness 
A inserted between the tires. 

Place three old tires, without wheels, on top of the tire 
secured to the air bag module, and secure all tires with 
ropes (4 locations). 
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4. At a location as far away from the air bag module as 

possible, and from a shielded position, if possible, discon- 
nect the two connected wires from each other and connect 
them to the two terminals of- the battery (removed from 
the vehicle) to deploy the air bag. 

Caution 

1. Before deployment, check carefully to be sure 
that no one is nearby. 

2. The inflator will be quite hot immediately following' 
deployment, so wait at least 30 minutes to allow 
it to cool before attempting, to handle it. 
Although not poisonous, do not inhale gas from 
air bag deployment. See Deployed Air Bag Module 
Disposal Procedures (P.52B-44) for post-deploy- 
ment handling instructions. 

3. If the air bag module fails to deploy when the 

procedures above are followed, do not go near 
the module. Contact the MMSA Tech. Line. 

5. Dispose of the air bag module after deployment according 
to the Deployed Air Bag Module Disposal Procedures 
(Refer to P.52B-44). 



DEPLOYED AIR BAG MODULE DISPOSAL 

After deployment, the air bag module should be disposed 
of in the same manner as any other scrap parts, except that 
the following points should be carefully noted during disposal. 

(1) The inflator will be quite hot immediately following deploy- 
ment, so wait at least 30 minutes to allow it to cool before 
attempting to handle it. 

(2) Do not put water or oil on the air bag after deployment. 

(3) There may be, adhered to the deployed air bag module, 
material that could irritate the eyes and/or skin, so wear 
gloves and safety goggles when handling a deployed 
air bag module. IF DESPITE THESE PRECAUTIONS, 
THE MATERIAL DOES, GET INTO THE EYES OR ON 
THE SKIN, IMMEDIATELY RINSE THE AFFECTED AREA 
WITH A LARGE AMOUNT OF CLEAN WATER. IF ANY 
IRRITATION DEVELOPS, SEEK MEDICAL ATTENTION. 




(4) Tightly seal the air bag module in a strong plastic bag 
for disposal. 

(5) Be sure to always wash your hands after compfeting this 
operation. 
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WARNINGS REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM (SRS) EQUIPPED VEHICLES 
WARNING! 

(1) improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal 
injury or death to service personnel (from inadvertent firing of the air bag) orto the driver and passenger (from rendering 
the SRS inoperative). 

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized 
MITSUBISHI dealer. 

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B- Supplemental Re- 
straint System (SRS) and GROUP 00 - Maintenance Service before beginning any service or maintenance of any com- 
ponent of the SRS or any SRS-related component. 

NOTE 

The SRS includes the following components: SRS ■ ECU, SRS warning light, air bag module, clockspring and interconnecting wiring. 
Other SRS-related components (that may have to be removed/installed in connection with SRS service or maintenance) are indi- 
cated in the table of contents by an asterisk^). 
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GENERAL INFORMATION 



55200010138 



The heater system uses a two-way-flow full-air-mix 
system that features high performance and low 
operating noise, and includes an independent face 
air blowing function and a cool air bypass function. 



The A/C system is basically the same as the conven- 
tional system, but a new refrigerant system has 
been adopted as a response to restrictions on 'the 
use of chlorofluorocarbons. , . 



Items 


Specifications 


Heater unit type 


Two-way-flow full-air-mix system 


Heater control assembly 


Dial and lever type 


Compressor model 


<2.0L Engine (Turbo) and 
2.4L Engine> 


Scroll type <MSC105CVS> 


<2,0l Engine (Non-turbo)> 


Inclined-plate type <10PA17C> 


Dual pressure switch kPa (psi) 


High-pressure switch 


OFF: 3,140 (456), ON: 2,550 (370) 


Low-pressure switch 


OFF: 200 (29), ON: 220 (32) 


Refrigerant and quantity g (oz.) 


R-134a(HFC-134a), Approx. 700 - 740 
(24.69-26.10) \ 



OPERATION 

Condenser fan and radiator fan control 

• For the operation of each fan, refer to COOLING 
SYSTEM TROUBLESHOOTING. 

Compressor control 

• When the air conditioning switch is pushed in 
(A/C switch: ON) or the air outlet changeover 
control knob is moved to the DEF or DEF/FOOT 
position (defroster switch: ON), the air 
conditioning system operates and compressor 
control starts. 

A/C Compressor Relay ON Conditions 



The fin thermo sensor, which senses the 
temperature, of the air flowing out of the 
evaporator, is deactivated with, temperature 
3.2% (38° F) or below. 
Here, the engine coolant 'temperature sensor 
senses the temperature of engine coolant, and 
it is turned off at 115°C (239°F) or higher tem- 
peratures. 

The dual pressure switch turns OFF when {he 
refrigerant pressure becomes excessively high 
or low, thus protecting the compressor circuit. 
(See Table below.) 



Ignition switch (IG2) 


ON 


Remarks 

(1) A/C compressor relay is deenergized when 
any one switch, sensor or control unit shown 
on the left turns OFF (HI). 

(2) The . marked device measures the temper- 
ature of the intake air, and according to the 
control characteristics of the magnetic clutch 
for the compressor, the auto compressor- 
ECU outputs the "HI" signal (12V). 


Blower switch 


ON 


Air conditioning switch or 
defroster switch 


ON 


Fin thermo sensor 


* 


Engine coolant temperature 

sensor 


ON [108°C (226° F) or lower] 


Dual 

pressure 
switch 


Low-pressure side 


ON [220 kPa (32 psi) or 
higher] 




High-pressure side 


ON [2,550 kPa (370 psi) or 
lower] 




A/C compressor relay driving 
transistor (within auto com- 
pressor-ECU) 


ON 
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SAFETY PRECAUTIONS 

Because R-l 34a refrigerant is a, hydrofluorocarbon 
(HFC) which contains hydrogen atoms in place of 
chlorine atoms, it will not cause damage to the 
ozone layer. 

Ozone filters out harmful radiation from the sun. 
To assist in protecting the ozone layer, Chrysler 
Corporation recommends an R-l 34a refrigerant re- 
cycling device. 

Refrigerant R-l 34a is transparent and colorless 
in both the liquid and vapor state. Since it has 
a boiling point of -29.8°C(-21.7°F), at atmospher- 
ic pressure, it will be a vapor at all normal tempera- 
tures and pressures. The vapor is heavier than 
air, non-flammable, and nonexplosive. The follow- 
ing precautions must be observed when handling 
R-l 34a. 



Caution 

Wear safety goggles when servicing the refrig- 
eration system. 

R-l 34a evaporates so rapidly at normal atmospher- 
ic pressures and temperatures that it tends to freeze 
anything it contacts. For this reason, extreme care 
must be taken to prevent any liquid refrigerant from 
contacting the skin and especially the eyes. Always 
wear safety goggles when servicing the refrigeration 
part of the A/C system. Keep a bottle of sterile 
mineral oil handy when working on the refrigeration 
system. Should any liquid refrigerant get into the 
eyes, use a few drops of mineral oil to wash them 
out. R-134a is rapidly absorbed by the oil. Next 
splash the eyes with plenty of cool water. Call your 
doctor immediately even though irritation has 
ceased after treatment. 



Caution 

Do not heat R-134a above 40°C(104°F) 

In most instances, moderate heat is required to 
bring the pressure of the refrigerant in its container 
above the pressure of the system when charging 
or adding refrigerant. 

A bucket or large pan of hot water not over 40°C 
(104°F) is all the heat required for this purpose. 
Do not heat the refrigerant container with a blow 
torch or any other means that would raise tempera- 
ture and pressure above this temperature. Do not 
weld or steam clean on or near the system compo- 
nents or refrigerant lines. 

Caution 

Keep R-134a containers upright when charging 
the system. 

When adding R-134a into the refrigeration system 
keep the supply tank or cans in an upright position. 
If the refrigerant container is on its side or upside 
down, liquid refrigerant will enter the systeitr and 
damage the compressor. 

Caution 

1. A leak detector designed for R-134a should 
be used to check for refrigerant gas leaks. 

2. Do not allow liquid refrigerant to touch bright 
metal. 

Refrigerant will tarnish bright metal and chrome 
surfaces, and in combination with moisture can 
severely corrode all metal surfaces. 
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SERVICE SPECIFICATIONS 
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Items 1 Standard value '| 


Idle speed r/min 


2.0L Engine (Turbo) and 2.4 
Engine 


_750±100 

I 


2.0L Engine (Non-turbo) 


800±100 


Idle up speed r/min 


850± 1 00 in Neutral 


Resistor (for blower motor) Q 


LO 


1.83 




ML 


0.87 


MH 1 0.31 


Revolution pick up sensor standard resistance 

<2.0L Engine (Non-turbo)> Q. 

[when ambient temperature is 20°C(68°F)] 


185 


Refrigerant temperature switch 
<2.0L Engine (Turbo) and 2.4L 
Engine> 


ON (continuity) temperature 


Approx. 160°C(320°F)or less 


OFF (no continuity) temperature 


Approx. 160 o C(320°F) or more 
(until the temperature drops to approx. 
130°C(266°F) when OFF) 


Air gap (Magnetic clutch) mm (in.) 


2.0L Engine (Turbo) and 2.4L 
Engine 


0.4-0.65 (.016-.0256) 


2.0L Engine (Non-turbo) 


0.35-0.65 (.0138-.0256) 



LUBRICANTS 



55200040076 



Items 


Specified lubricants 


Quantity 


Each connection of refrigerant line 


ND-OIL 8 <2.0L Engine (Non-turbo)>, SUN PAG 56 
<2.0L Engine (Turbo) and 2.4L Engine> 


As required 


Lip seal of the compressor 


ND-OIL 8 <2.0L Engine (Non-turbo)> 


As required 


Compressor refrigerant unit lubricant 
lubricant cm 3 (fl.oz.) 


SUN PAG 56 

<2.0L Engine (Turbo) and 2.4L Engine> 


170-190 (5.7-6.4) 




ND-OIL 8 <2.0L Engine (Non-turbo)> 


80-120(2.7-4.1) 


SPECIAL TOOLS 




55200060065 



Tool 


Tool number and name 


Supersession 


Application 


e Special 


MB991 367 

spanner 


MB991 367-01 


Armature mounting nut of com- 
pressor removal and installation 
<2.0L Engine (Turbo) and 2.4L 
Engine> 




MB991 386 

Pin 


MIT217213 
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TROUBLESHOOTING 
TROUBLESHOOTING PROCEDURES 



Trouble 
symptom 


Problem cause 


1 Remedy 


Reference 
page 2.0L 
Engine 
(Non-turbo) 


Reference 
page 2.0L 
Engine 
(Turbo) and 
2.4L Engine 


When the ignition 
switch is "ON", 
the A/C does not 
operate. 


A/C compressor clutch relay 
is defective 


Replace A/C compressor clutch 
relay 


55-18 


55-18 


Magnetic clutch is defective 


Replace the armature plate, rotor 
or clutch coil 


55-40 


55-34 




Refrigerant leak or overfilling 
of refrigerant 


Replenish the refrigerant, repair 
the leak or take out some of the 
refrigerant 


55-10 


55-10 




Dual pressure switch is defec- 
tive 


Replace the dual pressure switch 


55-45 


55-44 




A/C switch is defective 


Replace the A/C switch 


55-23 


55-23 




Blower switch is defective 


Replace the blower switch 


55-22 


55-22 




Fin thermo sensor is defective 


Replace the fin thermo sensor 


55-30 


55-30 




neingerani lemperaiure swucn 
is defective <2.0L Engine (Tur- 
bo) and 2.4L Engine> 


Replace the refrigerant tempera- 
ture switch 




55-J4 . 




Automatic compressor-ECM 
is defective 


Replace the automatic compres- 
sor-ECM 


55-26 


55-30 




Revolution pick up sensor is 
defective 

<2.0L Engine (Non-turbo)> 


Replace the revolution pick up 
sensor 


55-40 


- 


\ir conditioning 
system does not 
>perate when 
he air outlet 
:hangeover con- 


A/C compressor relay is de- 
fective 


Replace A/C compressor clutch 
relay 


55-18 


55-18 


Magnetic clutch is defective 


Replace the armature plate, rotor 
or clutch coil 


55-40 


55-34 


mi knoh 

Iwl r\l IUU 1 0 

noved to the 
)EF or DEF/ 
: OOT position. 


Refrigerant leak or overfilling 
of refrigerant 


Replenish the refrigerant, repair 
1the leak or take out some of the 
irefriqerant 


55-10 


55-10 


Dual pressure switch is defec- 
tive 


Replace the dual pressure switch 


55-45 


55-44 




Defroster switch is defective 


Replace the defroster switch 


55-22 


55-22 




Blower switch is defective 


Replace the blower switch 


55-22 


55-22 




Refrigerant temperature 
switch is defective 


Replace the refrigerant tempera- 
ture switch 




55-34 




Automatic compressor-ECU is 
defective 


Replace the automatic compres- 
sor-ECU 


55-26 


55-30 




Revolution pick up sensor is 
defective 

<2.0L Engine (Non-turbo)> 


Replace the revolution pick up 
sensor 


55-40 
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Trouble 
symptom 


Problem cause 


Remedy 


Reference 
page 2.0L 
Engine 
(Non-turbo) 


Reference 
page 2.0L 
Engine' 

(Turbo) and 
2 4L Enaine 


When the A/C is 
operating, ter 
perature inside 
the passenger 
compartment 
doesn't decrease 
(no cool air). 


Refrigerant leak 
n- 


Replenish the refrigerant and re- 
pair the leak 


55-1 0 


55-10 


Dual pressure switch is defec- 
tive 


Replace the dual pressure switch 


55-45 


55-44 


Fin thermo sensor is defective 


Replace the fin thermo sensor 


55-30 


55-30 


Refrigerant temperature switch 
is defective <2.0L Engine (Tur- 
bo) and 2.4L Engine> 


Replace the refrigerant tempera- 
ture switch 




55-34 


Automatic compressor-ECM 

jc Hpfpptk/p 


Replace the automatic compres- 

oUI COIVI 


55-26 


55-30 


Blower-motor/fan 
inoperative 


Blower moter relay is defec- 
tive 


Replace the blower moter relay 


55-17 


55-17 


Blower fan and motor is de- 
fective 


ReDlace the blower fan and motor 

1 l w k_/ 1 UU w L 1 1 w kA 1 W VVVjI 1 H 1 1 1_A 1 1 1 1 1 \A I W 1 


55-26 


55-26 


Resistor (for blower motor) is 
defective 


Replace the resistor 


55-26 


55-26 


Blower switch is defective 


ReDlace the blower switch 


55-22 


55-22 


Blower fan and 

UlUVVwl 1 LA 1 1 LA 1 1 \A 

motor keeps run- 
ning 


Short circuit of the harness 
between the blower fan and 
motor and the blower switch 


Rpnair thp harnp*^ 

i icuaii li 1 1/ i lui i icjo 






Blower switch is defective 


Replace the blower switch 


55-22 


55-22 


Blower relav is defective 


Renlace the blower moter relav 

1 luU lUv/V Lt UlUVVljl 1 1 IV/ lV_f 1 1 V_f 1 CI V 


55-17 


55-17 


i/Vhen the A/C is 
operating, con- 
jenser fan oper- J 
ates. 


Condenser fan motor is de- 
fective 


Replace the condenser fan motor 


55-47 


55-46 


Condenser fan relay (LO) is 
defective 


Replace the condenser fan relay 
(LO) 


55-18 


55-18 




Condenser fan relay (HI) is 
defective 


Replace the condenser fan relay 
(HI) 


55-18 


55-18 



INSPECTION AT THE AUTOMATIC COMPRESSOR-ECM TERMINAL 

<2.0L Engine (Turbo) and 2.4L Engine> 



Terminal No. 


Name of Signal 


Check requirements 


Terminal voltage 


1 


Automatic compressor-ECM power 
supply (output side) 


The ignition switch, blower switch 
and A/C switch are all ON 


Battery positive 
voltage 


2 

s 


Automatic compressor-ECM power 
upply (input side) 


The ignition switch, blower switch 
and A/C switch are all ON 


Battery positive 
voltage 


3 Ai 


Jtomatic compressor-ECM ground 




0 V 
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<2.0L Engine (Non-turbo)> 



Terminal No. 


Name of Signal 


Check requirements 


Terminal voltage 


1 


A/C compressor clutch relay 


When the compressor ON conditions 
are satisfied 


Battery positive 
voltage 


2 


Automatic compressor-ECM ground 


- 


ov 


4 


Automatic compressor-ECM power 
supply (input side) 


The ignition switch, blower switch and 
A/C switch are all ON 


Battery positive 
voltage 


5 


Automatic compressor-ECM power 
supply 


The ignition switch is ON 


Battery positive 
voltage 


8 


Sensor ground 




ov 


9 


Automatic compressor-ECM power 
supply (output side) 


The ignition switch, blower switch and 
A/C switch are all ON 


Battery positive 
voltage 


12 


Fin thermo sensor power supply 


The ignition switch, blower switch and 
A/C switch are all ON 


5V 



TROUBLESHOOTING HINTS 

<Condenser fan and radiator fan control> <Compressor controb 

• Refer to COOLING SYSTEM TROUBLE- • Refer to P.55-3. 
SHOOTING. 



<2.0L Engine (Non-turbo)> 




20X0240 

<2.0L Engine (Turbo) and 2.4L Engine> 
O 




20X0241 

00003628 



ON-VEHICLE SERVICE 5S 2oo84oos8 

SIGHT GLASS REFRIGERANT LEVEL TEST 

The sight glass is a refrigerant level indicator. To check the 
refrigerant level, clean the sight glass and start the vehicle, 
engine. Push the A/C button to operate the compressor, place 
the blower switch to high and move the temperature control 
dial to max cool. After operating for a few minutes in this 
manner, check the sight glass. 

1. If the sight glass is clear, the magnetic clutch is engaged, 
the compressor discharge line is warm and the compressor 
suction line is cool; the system has a full charge. 

2. If the sight glass is clear, the magnetic clutch is engaged 
and there is no significant temperature difference between 
compressor suction and discharge lines; the system has 
most of its refrigerant charge. 

3. If the sight glass shows foam or bubbles, the system 
could be low on refrigerant or the receiver drier is restricted. 
The system has to be tested, leak checked then recharged 
with refrigerant. 
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Magnetic clutch 
connector 



1 



A20S0085 



MAGNETIC CLUTCH TEST 55200550051 

1. Disconnect the connector (1 P) to the magnetic clutch. 

2. Connect battery (-) to compressor body. 

3. Connect battery (+) voltage directly to the connector for 
the magnetic clutch. 

4. If the magnetic clutch is normal, there will be a "click". 

If the pulley and armature do not make contact ('click'), 
there is a malfunction. 



RECEIVER DRIER TEST 55200660054 

Operate the unit and check the piping temperature by touching 
the receiver drier outlet and inlet. 

If there is a difference in the temperatures, the receiver drier 
is restricted. 

Replace the receiver drier. 



High/Low- 
pressure side terminals 




LOW-PRESSURE 
SIDE 



20X0299 



HIGH-PRESSURE 
SIDE 



ON ON 



OFF OFF. 



J 



20X0298 



DUAL PRESSURE SWITCH CHECK ss2oio«oob2 

1. Remove the dual pressure switch connector and connect 
the high/low-pressure side terminals located on the har- 
ness side as shown in the illustration. 

2. install a gauge manifold to the high-pressure side service 
valve of the refrigerant line. (Refer to Performance Test.) 

3. When the high/low-pressure sides of the dual pressure 

switch are at operating pressure (ON) and there is continu- 
ity between the respective terminals, then the condition 
is normal. If there is no continuity, replace the switch. 

Unit: kPa (psi) 



Items 


Switch position 


OFF -» ON 


ON -» OFF 


Low-pressure side 


220 (32) 


200 (29) 


High-pressure side 


2,550 (370) 


3,140 (456) 



COMPRESSOR DRIVE BELT ADJUSTMENT 

55200100064 

Refer to GROUP 11 A - On-vehicle Service. 
Refer to GROUP 11C- On-vehicle Service. 
Refer to GROUP 11 E- On-vehicle Service. 
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Low-pressure 
valve 



High-pressure 
side 



lick joint 
r low- 
sssure) 




Gauge 
manifold 



Adaptoi 
valve 



Charging hose 
(blue) 



Charging 
hose (yellow) 



Switch 



R-134acon- 
S nectionporl 




Vacuum pump 
Switch 



Power sup- 
ply plug 



Low-pressure 
service valve 





20X0120 



CHARGING 55200120060 

1. With the handles turned in all the way (valve closed), 

install the adaptor valve to the low-pressure side of the 
gauge manifold. 

2. Connect the charging hose (blue) to the adaptor valve. 

3. Connect the quick joint (for low-pressure) to the charging 
hose (blue). 

4. Connect the quick joint (for low-pressure) to the low-pres- 
sure service valve. 

NOTE 

The low-pressure service valve should be connected to 
the suction hose. 

Caution 

1. Use tools that are designed for R-134a. 

2. To install the quick joint, press section A firmly 

against the service valve until a click is heard. 
When connecting, run your hand along the hose 
while pressing to ensure that there are no bends 
in the hose. 

5. Close the high and low-pressure valves of the gauge 

manifold. 

6. Install the vacuum pump adaptor to the vacuum pump. 

7. Connect the vacuum pump plug to the vacuum pump 

adaptor. 

8. Connect the charging hose (yellow) to the R-134a connec- 
tion port of the vacuum pump adaptor. 

9. Tighten the adaptor valve handle (valve open). 

10. Open the low-pressure valve of the gauge manifold. 

11. Turn the power switch of the vacuum pump to the ON 
position. 

NOTE 

Even if the vacuum pump power switch is, turned ON, 
the vacuum pump will not operate because of the power 
supply connection in step (7). 

12. Turn the vacuum pump adaptor switch to the R-134a 
side to start the vacuum pump. 

Caution 

Do not operate the A/C compressor during evacuation. 

13. Evacuate to a vacuum reading of 100 kPa (29.5 in.Hg) 
or higher (takes approx. 10 minutes). 

14. Turn the vacuum pump adaptor switch OFF and allow 
to stand it for 5 minutes. 

Caution 

Do not operate the compressor in the vacuum condi- 
tion; damage may occur. 

15. Carry out a leak test. (Good if the negative pressure 
does not drop.) 

Caution 

If the negative pressure (vacuum) is lost, check for 
loose connections. Then, repeat the evacuation proce- 
dure from step 12. If negative pressure (vacuum) is 
still lost, add 1 lb of refrigerant and check system 
using an R-I34a compatible leak detector. 
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Bulk container 




Adaptor 
valve 



A20Z0012 



Valve 




Bulk container 
(Refrigerant container) 



1 



Low-pressure 
service valve 



A20Z0009 



16. Turn the handle of the adaptor valve back all the way 
(valve closed), remove it from the gauge manifold and 
install the bulk container. 



17.. Open the valve of the bulk container. 

18. Tighten the handle of the adaptor valve (valve open) 
to charge the system with refrigerant. 

Caution 

If the bulk container is inverted, liquid refrigerant may 
be drawn into the compressor damaging it by hydrau- 
lic lock. Keep the bulk container upright to ensure 
that refrigerant is charged in gas state. 

19. If the refrigerant is not drawn in, turn the handle of the 
adaptor valve back all the. way (valve closed). 

20. Check for gas leaks using a leak detector. 

If a gas leak is detected, re-tighten the connections, and 
then repeat the charging procedure from evacuation in 
step (12). 

Caution 

A leak detector designed for R-134a should be used. 

21 . Start the engine. 

22. Operate the A/C and set to the lowest temperature (MAX. 
COOL). 

23. Fix the engine speed at 1,500 r/rriin. 

24. Tighten the handle of the adaptor valve (valve open) 
to charge the required volume of refrigerant. 

Caution 

If the bulk container is inverted, liquid refrigerant may 
be drawn into the compressor damaging it by hydrau- 
lic lock. Keep the bulk container upright to ensure 
that refrigerant is charged in gas state. 

25. After charging with refrigerant, turn the handle of the 
adaptor valve back all the way (valve closed). 

26. Tighten the charging valve handle (valve closed). 
Remove the quick joint (for low pressure) from the low- 
pressure service valve. 
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Charging hose (blue) 



Valve 




Quick joint 
(forlow-pressure) 

"Adaptor valve 

Bulk container 
(Refrigerant container) 

A20Z0011 



CORRECTING LOW REFRIGERANT LEVEL IN CASE THE 
BULK CONTAINER IS USED 

1. Install the adaptor value with the handle turned all the 
way in (valve close) to the bulk container. 

2. Connect the charging hose (blue) to the adaptor valve. 

3. Connect the charging hose (blue) to the quick joint (for 
low-pressure). 

4. Open the valve of the bulk container. 

5. Turn the handle of the adaptor valve to bleed the air. 




/ 



Quick joint 
(forlow-pressure) 

V 



IBulk container 
([Refrigerant container) 



Low-pressure 
service valve 



A20Z0010 



Valve 




Bulk container 
(Refrigerant container) 



Low-pressure 
service valve 



A20ZO009 



Install the quick joint (for low-pressure) to the low-pressure 
service valve. 

NOTE 

The low-pressure service valve should be connected to 
the suction hose. 



7. Start the engine. 

a. Operate the air conditioner and set at the lowest tempera- 
ture (MAX. COOL). 

9. Fix the engine speed at 1 ,500 r/min. 

10. Tighten the handle of the adaptor valve (valve open), 
and replenish refrigerant checking the quantity through 
the sight glass. 

Caution 

If the bulk container is inverted, liquid refrigerant may 
be draw into the compressor damaging it by hydraulic 
lock. Keep the bulk container upright to ensure that 
refrigerant is charged in gas state. 

11. After replenishing is completed, turn the handle of the 
adaptor valve all the way in (valve close), and remove 
the quick joint. 
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METHOD BY USING REFRIGERANT RECOVERY AND 
RECYCLING UNIT 

Using the refrigerant recovery and recycling uiiit, refill the 
refrigerant. 

NOTE 

Refer to that Refrigerant Recovery and Recycling Unit Instruc- 
tion Manual for operation of the unit. 

DISCHARGING SYSTEM 

Use the refrigerant recovery unit to discharge refrigerant gas 
from the system. 

NOTE 

Refer to that Refrigerant Recovery and Recycling Unit Instruc- 
tion Manual for operation of the unit. 

REFILLING OF OIL IN THE A/C SYSTEM 

Too little oil will provide inadequate compressor lubrication 
and cause a compressor failure. Too much oil will increase 
discharge air temperature. 

When a compressor is installed at the factory, it contains 
170 cm 3 (5.7 fl.oz.)<2.0L Engine (Turbo) and 2.4LEngine> 
100 cm 3 (3.4 fl.oz.)<2.0L Engine (Non-turbo)> of refrigerant 
oil. While the A/C system is in operation, the oil is carried 
through the entire system by the refrigerant. Some of this 
oil will be trapped and retained in various parts of the system. 
When the following system components are changed, it is 
necessary to add oil to the system to replace the oil being 
removed with the component. 

<2.0L Engine (Turbo) and 2.4L Engine> 
Compressor oil: SUN PAG 56 
Quantity 

Evaporator: 60 cm 3 (2.03 fl.oz.) 

Condenser: 15 cm 3 (.51 fl.oz.) 

Suction hose: 10 cm 3 (.34 fl.oz.) 

Receiver: 10 cm 3 (.34 fl.oz.) 
<2.0L Engine (Non-turbo)> 
Compressor oil: ND-OIL 8 
Quantity 

Evaporator: 40 cm 3 (1.35 fl.oz.) 

Condenser: 40 cm 3 (1.35 fl.oz.) 

Suction hose: 10 cm 3 (.34 fl.oz.) 

Receiver: 16 cm 3 (.34 fl.oz.) 
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HEATER, AIR CONDITONING 

AND VENTILATION - On-vehicle Service 



Low-pressure valve 



High-pressure valve 



Charging hose 
(blue) 



Adaptor valve 
lor low-pressure) 





Sleeve 



Low- 


High- 


pressure 


pressure 


service 


service 


valve 


valve 



7 

rtf Adaptor valve (for 

h igh-pressure) 



A20X0114 




A20X02S2 



PERFORMANCE TEST 



1 



55200140066 



The vehicles to be tested should be in a place that is 
not in direct sunlight. 

2. Close the high and low-pressure valve of the gauge man- 
ifold. 

3. Connect the charging hose (blue) to the low-pressure 

valve and connect the charging hose (red) to the high-pres- 
sure valve of the gauge manifold. 

4. Install the quick joint (for low-pressure) to the charging 

hose (blue), and connect the quick joint (for high-pressure) 
to the charging hose (red). 

5. Connect the quick joint (for low-pressure) to the low-pres- 
sure service valve and connect the quick joint (for high- 
pressure) to the high-pressure service valve. 

NOTE 

The high-pressure service valve is on discharge pipe B, 
and the low-pressure service valve is on the suction hose. 

Caution 

To connect the quick joint, press section A firmly 
against the service valve until a click is heard. 
When connecting, run your hand along the hose while 
pressing to ensure that there are no bends in the 
hose. 

6. Start the engine. 

7. Set the A/C controls as follows: 

A/C switch: A/C - ON position 
Mode selection: Face position 
Temperature control: Max. cooling position 
Air selection: Recirculation position 
Blower switch: HI (Fast) position 

8. Adjust engine speed to 1 ,000 r/min with A/C clutch en- 

gaged. 

9. Engine should be warmed up with doors and windows 

closed. 

10. Insert a thermometer in the left center A/C outlet and 
operate the engine for 20 minutes. 

1 1 . Note the discharge air temperature. 

NOTE 

If the clutch cycles, take the reading before the clutch 
disengages. 



Performance Temperature Chart 



Garage ambient temperature °C (°F) 


20 (68) 


25 (77) 


35 (95) 


40 (1 04) 


Discharge air temperature °C(°F) 


2.5-5.0 

(37-41) 


3.0-6.0 

(37-43) 


3.5-7.5 
(38-46) 


4.0-8.0 

(39-46) 


Compressor high pressure kPa (psi) 


700-900 
(101.6- 130.6) 


740-1,100 
(107.4-159.6) 


750- 1 ,350 
(108.8-195.4) 


960- 1,570 
(139.3-227.8) 


Compressor low pressure kPa (psi) 


140 

(20.3) 


140-210 
(20.3-30.5) 


140-220 
(20.3-31.9) 


150-230 
(21.8-33.4) 
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HEATER, AIR CONDITONING 

AND VENTILATION - On-vehicle Service 



REFRIGERANT LEAK REPAIR ^iso«hh 
LOST CHARGE 

If the system has lost all charge due to a leak: 

1. Evacuate the system. (See procedure.) y 

2. Charge the system with approximately one pound of refrigerant. 1 • • 1 

3. Check for leaks. , i - 

4. Discharge the system. 

5. Repair leaks. 

6. Replace receiver drier. > :< 

Caution 

Replacement filter-drier units must be sealed while in storage. The drier used in these units 
will absorb water/water vapor quickly upon exposure to the atmosphere. When installing a 
drier, have all tools and supplies ready for quick reassembly to avoid keeping the system 
open any longer than necessary. ,, , 

7. Evacuate and charge system. 
LOW CHARGE 

If the system has not lost all of its refrigerant charge; locate and repair all leaks. If it is necessary to 
increase the system pressure to find the leak (because of an especially low charge) add refrigerant. 
If it is possible to repair the leak without discharging the refrigerant system, use the procedure for correcting 
low refrigerant level. 

HANDLING TUBING AND FITTINGS 

Kinks in the refrigerant tubing or sharp bends in the refrigerant hose lines will greatly reduce the capacity 
of the entire system. High pressures are produced in the system when it is operating. Extreme care 
must be exercised to make sure that all connections are pressure tight. Dirt and moisture can enter 
the system when it is opened for repair or replacement of lines or components. The following precautions 
must be observed. The system must be completely discharged before opening any fitting or connection 
in the refrigeration system. Open fittings with caution even after the system has been discharged. If 
any pressure is noticed as a fitting is loosened, allow trapped pressure to bleed off very slowly. 
Never attempt to rebend formed lines to fit. Use the correct line for the installation you are servicing. 
A good rule for the flexible hose lines is keep the radius of all bends at least 10 times the diameter 
of the hose. 

Sharper bends will reduce the flow of refrigerant. 

The flexible hose lines should be routed so that they are at least 80 mm (3 in.) from the exhaust manifold. 
It is good practice to inspect all flexible hose lines at least once a year to make sure they are in good 
condition and properly routed. 
O-rings used on connections are not reusable. 
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HEATER, AIR CONDITONING 

AND VENTILATION - On-vehicle Service 



COMPRESSOR NOISE CHECK 55200870057 

You must first know the conditions when the noise occurs. These conditions are: weather, vehicle speed, 
in gear or neutral, engine temperature or any other special conditions. 

Noises that develop during A/C operation can often be misleading. For example: what sounds like a 
failed front bearing or connecting rod, may be caused by loose bolts, nuts, mounting brackets, or a 
loose clutch assembly. Verify accessory drive belt tension (power steering or generator). 
Improper accessory drive belt tension can cause a misleading noise when the compressor is engaged 
and little or no noise when the compressor is disengaged. 

Drive belts are speed-sensitive. That is, at different engine speeds, and depending upon belt tension, 
belts can develop unusual noises that are often mistaken for mechanical problems within the compressor. 

ADJUSTMENT 

1. Select a quiet area for testing. Duplicate conditions as much as possible. Switch compressor on 

and off several times to clearly identify compressor noise. To duplicate high ambient conditions (high 
head pressure), restrict air flow through condenser. Install manifold gauge set to make sure discharge 
pressure doesn't exceed 2,070 kPa (300 psi). 

2. Tighten all compressor mounting bolts, clutch mounting bolt, and compressor drive belt. Check to 

assure clutch coil is tight (no rotation or wobble). 

3. Check refrigerant hoses for rubbing or interference that can cause unusual noises. 

4. Check refrigerant charge. (Refer to P.55-10.) 

5. Recheck compressor noise as in Step 1. 

6. If noise still exists, loosen compressor mounting bolts and retorque. Repeat Step 1. 

7. If noise continues, replace compressor and repeat Step 1. ., 
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IDLE-UP OPERATION CHECK aaooieooss 

1. Before inspection and adjustment, set vehicle in the f&w- 
ing condition: 

• Engine coolant temperature: 80-90°C (176-194°F) 

• Lights, electric cooling fan and accessories: Set to 
OFF 

• Transmission: Neutral (N or P for vehicles with A/T) 

• Steering wheel: Straightforward 

2. Check whether or not the idling speed is the standard 

value. 

Standard value: 
750± 100 r/min 

<2.0L Engine (Turbo) and 2.4L Engine> 
800± 100 r/min <2.0L Engine (Non-turbo)> 

3. When the A/C is running after turning the A/C switch 

to ON, and the blower switch to the MH or HI position, 
check to be sure that the idle speed is at the standard 
value. 

Standard value: 8501100 r/min (in Neutral) 

NOTE 

Idle speed is controlled by the ISC system and is not 
adjustable. If, idle speed is not within specifications, check 
the ISC system. 

(<2.0L Engine (Non-turbo)>: Refer to GROUP 13A - On- 
vehicle Service.) 

(<2.0L Engine (Turbo)>: Refer to GROUP 13A- On-vehicle 
Service.) 

(<2.4L Engine>: Refer to GROUP 13A- On-vehicle Ser- 
vice.) 
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HEATER, AIR CONDITONING 

AND VENTILATION - On-vehicle Service 



<2,0L Engine (Turbo)> 




A/C compres- 
sor clutch relay 

X 

Condenser fan 
/, relay (HI) 

<2.0L Engine (Non-turbo)> 
{ 

Condenser 
fan relay (HI) 




Condenser 
fan relay (LO) 

<2.4L Engine> m 

NC compressor 
clutch relay 



A/C 

compressor 
clutch relay 

16X0730 



' r» 

Condenser ^> 
fan relay (LO) 



Condenser fan 
Engine" compa^- Vf^™ 



Em 

ment relay box 



18X1212 



A/C COMPRESSOR CLUTCH RELAY, CONDENSER FAN 
RELAY (LO) AND (HI) CONTINUITY CHECK 



Battery voltage 


Terminal No. 


1 


3 


4 


5 


Power is not supplied 


o 


-o 






Power is supplied 


© 1 




0 1 


ho 
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HEATER CONTROL ASSEMBLY 
REMOVAL AND INSTALLATION 



CAUTION: SRS 

When removing and installing the floor console as- 
sembly from vehicles equipped with SRS, do not 
let ft "bump against the SRS - ECU Ttfttecomponeats, 




Removal steps 

1. Center panel 

2. Floor console (Refer to GROUP 
52A- Floor Console.) 

3. Radio, tape player and CD player 
(Refer to GROUP 54- Radio, 
Tape Player, CD player, Amplifer, 
Speaker and Antenna.) 

4. Stopper 

-^A^- ►A-^ 5. Heater control assembly 
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HEATER, AIR CONDITONING 

AND VENTILATION - Heater Control Assembly 




Clamp 



Boss 




E 'J 



A 20X0380 



Clamp 



Boss 




A 20X0380 



Lever pin 




A20X0279 




DEF position 



FACE position 



REMOVAL SERVICE POINT 

<4A^> HEATER CONTROL ASSEMBLY REMOVAL 

(1) Press the lever pin to disconnect the air outlet changeover 
damper cable. 



(2) Snap the boss and clamp with nippers or a flat-tipped 
screwdriver, etc to remove the heater control assembly. 

NOTE 

The boss and clamp are needed for assembly line at 
the factory, but not needed for service work. 



INSTALLATION SERVICE POINTS 

►A^ HEATER CONTROL ASSEMBLY INSTALLATION 

(1) Always snap the boss and clamp before installing a new 
heater control assembly to the instrument panel. 

NOTE 

The boss and clamp are 'needed for assembly line at 
the factory, but not needed for service work. 



(2) Set the temperature control knob on the heater control 
assembly to MAX HOT. 

(3) Set the air mix damper lever, at, the upper part of the 
heater unit to the MAX HOT position, and install the cable 
to the lever pin. 

(4) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then 'secure it with the 
clip. 



(5) Set the knob for the air outlet changeover on the heater 
control assembly to the DEF position. 

(6) Set the air outlet changeover damper lever of the heater 
unit to DEF position and install the cable to the lever 
pin. 

(7) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 
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55-21 



Air-recirculation 
. position 




(8) Set the lever for the inside/outside air changeover on 

the heater control assembly to the air-recirculation posi- 
tion. 

(9) Set the inside/outside air changeover damper lever of 
the blower unit to air-recirculation, position (with the inside/ 
outside air changeover damper lever touched to the stop- 
per of the blower case) and install the cable to the lever 
pin. 

(10) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 



INSPECTION 



55100120029 



Check each knob and lever for proper operation and 
possible damage. 

Check the connection between the lever and cable. 

Check that the cable sides properly. 

Check the illumination light for a possible broken filament. 






2 


3 


4 l 


5 


6 


7 


8 



OFF LO ML MH HI 




20X0254 



fli — r-r 






1 


2 



20X0406 



BLOWER SWITCH CONTINUITY CHECK 



55200250042 



Switch Dosition 


Terminal No. 


1 


2 


3 


4 


5 


6 


7 


8 


OFF 


1 


1 1 1 


1 


1 


1 f 


. (LO) 






o 




o 






-o 


O 
















• (ML) 










o 


o 




-o 


O- 
















(MH) 




O- 






-o 






-o 

-o 






-0- 




0- 














• (HI) 








-Q- 


o 






o- 















DEFROSTER SWITCH CONTINUITY CHECK 



Air outlet changeover control knob position 


Terminal No. 


1 


2 


DEF, DEF/FOOT 


o — 


-0 


Other than the above 
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HEATER, AIR CONDITONING 

AND VENTILATION - Heater Control Assembly 



DISASSEMBLY AND REASSEMBLY 



55100130053 





00005350 



Disassembly steps 

1. Knob 

2. Lever assembly 

3. Air conditioning switch 

4. Knob assembly B 

5. Bulb and socket assembly 

6. Defroster switch 

7. Air outlet changeover damper ca- 
ble 

8. Air mix damper cable 

9. Inside/outside air changeover 
damper cable 



10. Control base assembly 

1 1 . Knob assembly A 

12. Panel case 

13. Nut 

14. Control base 

15. Blower switch 



NOTE 

Parts from No. 1 1 to No. 
parts. 



14 are not supplied as single 



Claw 

is 




ST 

Flat-tipped screwdriver 



A2OX027O 



DISASSEMBLY SERVICE POINT 

^A^ AIR OUTLET CHANGEOVER DAMPER 
CABLE/AIR MIXING DAMPER CABLE/ 
INSIDE/OUTSIDE AIR CHANGEOVER DAMPER 
CABLE REMOVAL 

Insert a flat-tipped screwdriver to disengage the claws, and 
then remove the cables. 
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AIR CONDITIONING SWITCH 

REMOVAL AND INSTALLATION 



55200210033 




Removal steps 

1. Stopper 
^-A<4 2. Center air outlet 

3. Center panel 

4. Air conditioning switch 



A20K02S1 



NOTE 

<=> indicates sheet metal clip positions. 




A 

Cool air bypass 
damper lever 





r—i 


2 




4 


5 


6 

1 — 1 



A20XO271 
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INSTALLATION SERVICE POINT 
►A^ CENTER AIR OUTLET INSTALLATION 

(1) Turn the cool air bypass lever of the center air outlet 
fully downward. 

(2) Pull the cool air bypass damper lever on the heater unit 
side all the way toward you, and then connect the cable 
to the lever pin. 

(3) Push the outer cable in the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 

INSPECTION 55200220043 

AIR CONDITIONING SWITCH CONTINUITY CHECK 



Switch position 



OFF 



ON 



Revision 



Terminal No. 



O 



IND 



ft 



o 



o- 



ILL 



® 



o 

o 
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HEATER, AIR CONDITONING 

and ventilation - Heater Unit and Heater Core 



HEATER UNIT AND HEATER CORE 
REMOVAL AND INSTALLATION 



Post-installation 

Refilling Coolant 



Operation 



65100190075 



ON: SRS 

When removing and installing the floor console as- 
sembly from vehicles equipped with SRS, do not 
let it bump against the SRS- ECU or the components. 




Removal steps 

• Instrument panel (Refer to GROUP 5. Foot distribution duct 

52A- Instrument Panel.) 6. Cooling unit installation bolt and 

1. Heater hose connection nut <Vehicles with A/C> 

2. Center stay ^►►A«^ 7. Clip 

3. Center duct 8. Heater unit 

4. Semi rear heater duct 9. Heater core 
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HEATER, AIR CONDITIONING m 
AND VENTILATION - Heater Unit and Heater Core PO-Z5 

REMOVAL SERVICE POINTS ^ 

<4A^> HEATER HOSE DISCONNECTION" 
Caution 

The vehicle speed sensor for non-turbo (M/T). is 'below 
the heater, hoses, so cover the vehicle speed sensbr 5 with 
a shop towel before removing any of the hoses. 




_ ^ v 2 mm 
y <\l \>08in.) 

Grommet 

19X0423 00000194 




Heater unit 



A20S0199 







a 


uroon 


Grommet 


imon 

00000 195 



<4B^> CLIP REMOVAL 

'(1) Use a Philips-head screwdriver to push inward the pin 
(at the center of the clip) to a depth of about 2 mm (.08 
in.). 

(2) Pull the clip outward to remove, it. 
Caution 

Do not push the pin inward more than necessary be- 
cause it may damage the grommet, or the pin may 
fall in, if pushed too far. 



<4C^> HEATER UNIT REMOVAL 

After sliding the cooling unit towards "you slightly, remove 
the heater unit. 



INSTALLATION SERVICE POINT 
►A<4 CLIP INSTALLATION 

(1) With the pin pulled out, insert the clip into the hole. 

(2) Push the pin inward until the pin's head is flush with 
the grommet. 
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HEATER, AIR CONDITONING 

and ventilation - Blower Assembly, and Resistor 



BLOWER ASSEMBLY AND RESISTOR 

REMOVAL AND INSTALLATION 



CAUTION: SRS 

When removing and installing the floor console as- 
sembly from vehicles equipped with SRS, do not 
let it bump against the SRS - ECU or other compo- 
nents. 




Resistor removal steps Blower unit removal steps 

1. Stopper 5. Instrument panel (Refer to GROUP 

2. Resistor 52A- Instrument Panel) 

>4A> M<4 6. Clip 

Blower fan and motor removal I- i oin J. duct <Vehicles without A/C> 

steps 



8. Cooling unit installation bolts and 
nuts <Vehicles with A/C> 



3. Automatic compressor-ECM 9 B | ower unit assemb | y 
<Vehicles with A/C for non-turbo> 

4. Blower fan and motor 
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2 mm 

' O \r.08ln. 
i»roo/i v Grommel 

19X0423 00000194 




Pin 



REMOVAL SERVICE POINT 
<4A^ CLIP REMOVAL 

(1) Use a Philips-head screwdriver to., push inward the pin 
(at the center of the clip), to a depth of about 2 mm 
(.08 in.). ,. &«s 

(2) Pull the clip outward to remove it.- 

Caution 

Do not push the pin inward more than necessary be- 
cause it may damage the grommet, or the pin may 
fall in, if pushed too far. 

INSTALLATION SERVICE POINT 
►A<* CLIP INSTALLATION 

(1) With the pin pulled out, insert the clip into the hole. 

(2) Push the pin inward until the pin's head is flush with 
the grommet. 



Grommet 



00000195 | 




INSPECTION 55100320016 

BLOWER FAN AND MOTOR CHECK 

When battery voltage is applied between the terminals, check 
to be sure that the motor operates. Also, check that there 
is no abnormal noise. 





' 0 

m 




20S0189 



RESISTOR RESISTANCE CHECK sKoosaxm 

Use an ohmmeter to measure the resistance between the 
terminals as indicated below. Check that the measured value 
is at the standard value. 

Standard value: 



Measurement terminal 


Standard, value £1 


Between terminals 3-2 (LO) 


1.83' 


Between terminals 3-4 (ML) 


0.87 


Between terminals 3-1 (MH) 


0.31 
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HEATER, AIR CONDITONING 

AND VENTILATION -Cooling Unit 



COOLING UNIT 

REMOVAL AND INSTALLATION 



Pre-removal and Post-installation Operation 
Refrigerant Discharging and Charging 
(Refer to P.55-10.) 



CAUTION 

Plug refrigerant lines to prevent air from mixing 
when disconnecting them. 





Removal steps 

1. Drain hose 

2. Suction pipe <2.0L Engine (Non- 
turbo)> or suction hose <2.0L En- 
gine (Turbo) and 2.4L Engine> 
connection 

3. Liquid pipe connection 

4. O-ring 

5. Stopper 

6. Glove box 



7. Corner panel 

8. Glove box under frame 

9. Console side cover <R.H.> 

10. Control unit cover 

11. ABS-ECU bracket 

12. Harness protector <2.0L Engine 
(Turbo) and 2.4L Engine> 

^►►B^ 13. Clip 

^-A-4 14. Cooling unit 
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2 mm 
(.08 in.) 

Grommet 

19X0423 00000194 



REMOVAL SERVICE POINT 
^►CLIP REMOVAL 

(1) Use a Philips-head screwdriver to push inward the pin 
(at the center of the clip) to a depth of about 2 mm 
(.08 in.). 

(2) Pull the clip outward to remove it. 
Caution 

Do not push the pin inward more than necessary be- 
cause it may damage 'the grommet, or the pin may 
fall in, if pushed too far. 

INSTALLATION SERVICE POINTS 
►A^ COOLING UNIT INSTALLATION 

When replacing the cooling unit with new one, refill the evapo- 
rator with a specified amount of compressor oil. 

<2.0L Engine -(Turbo) and 2.4L Engine> 
Compressor oil: SUN PAG 56 
Quantity: 60 cm 3 (2.03 fl.oz.) 

<2.0L Engine (Non-turbo)> 
Compressor oil: ND-OIL 8 
Quantity: 40 cm 3 (1.35 fl.oz.) 



2* 






ttraoc? 


Grommet 


19*0090 

00000195 



CLIP INSTALLATION 

(1) With the pin pulled out, insert the clip into the hole. 

(2) Push the pin inward until the pin's head is flush with 
the grommet. 
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HEATER, AIR CONDITONING 

AND VENTILATION -Cooling Unit 



DISASSEMBLY AND REASSEMBLY 



55201060026 




Compressor oil: 

SUN PAG 56 <2.0L Engine 
(Turbo) and 2.4L Engine> 
ND-OIL 6 <2.0L Engine 
(Non-turbo)> 




Disassembly steps 

1 . Clip 

2. Evaporator case (upper) 

3. Fin thermo sensor 
<2.0L Engine (Non-turbo)> 

4. Automatic compressor-ECM and fin 
thermo sensor assembly <2.0L En- 
gine (Turbo) and 2.4L Engine> 



5. Evaporator case (lower) 

6. Expansion valve 

7. O-ring 

8. Evaporator 




DISASSEMBLY SERVICE POINT 
<4A^> CLIP REMOVAL 

Remove the clips with a flat-tipped screwdriver covered with 
a shop towel to prevent damage to case surfaces. 



Resis- 
tance 











































10 0 10 20 30 40 



(14) (32) (50) (68) (86) (104)°F 

Temperature 



20S0013 



INSPECTION 

FIN THERMO SENSOR RESISTANCE CHECK 

When the resistance value between the sensor terminals 
is measured under two or more temperature conditions, the 
resistance value should be close to the values shown in the 
graph. 

NOTE 

The temperature conditions when testing should not exceed 
the range of the characteristic curve in the graph. 
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COMPRESSOR AND TENSION PULLEY 
<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

REMOVAL AND INSTALLATION 



55200410098 



Pre-removal and Post-installation Operation 
Refrigerant Discharging and Charging 
(Refer to P.55-10.) 

For compressor drive belt adjustment, refer to the 
followings: 

GROUP 11A- On-vehicle Service. 
GROUP 11 E- On-vehicle Service. 



CAUTION 

Plug refrigerant lines to prevent air from mixing 
when disconnecting them. 



Hose connection, 





20X017* 



Compressor oil: SUN FAG 56 




Tension pulley and tension pulley 
bracket removal steps 

1 . Brake fluid reservoir 

2. Compressor drive belt 

3. Cover 

4. Tension pulley 

5. Tension pulley bracket 



Compressor and compressor 
bracket removal steps 

1 . Brake fluid reservoir 

2. Compressor drive belt 

6. Compressor connector 

7. Discharge hose connection 

8. Suction nose connection 

9. O-ring 

10. Compressor 

1 1 . Tension pulley and tension pulley 
bracket assembly 

12. Comoressor bracket 
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HEATER, AIR CONDITONING Compressor' and Tension Pulley 

AND VENTILATION ~ <2.0L Engine (Turbo) and 2.4L Engine> 

REMOVAL SERVICE POINTS 

^A^ BRAKE FLUID RESERVOIR REMOVAL 

Disconnect the brake fluid level sensor connector and, remove 
the brake fluid reservoir from the compressor bracket with 
the hose still attached. , - , v 

NOTE 

Place the removed brake fluid reservoir in a place where 
it will not be a hindrance when removing and installing the 
A/C compressor, and tie it with a cord. 




COMPRESSOR DRIVE BELT REMOVAL 

(1) Loosen bolt "A" for holding the tension pulley. 

(2) Loosen bolt "B" for adjustment. 

(3) Remove the compressor drive belt. 



<4C^> COMPRESSOR REMOVAL 

When doing this work, be careful not to spill the compressor 
oil. 



INSTALLATION SERVICE POINT 
►A^ COMPRESSOR INSTALLATION 

If a new compressor is installed, first adjust the amount of 
oil according to the procedures described below, and then 
install the compressor. 

(1) Measure the amount {Xcm 3 (x fl.oz.)} of oil within the 
removed compressor. 

(2) Drain (from the new compressor) the amount of oil calcu- 
lated according to the following formula, and then install 
then new compressor. 

New compressor oil amount 
1 70 cm 3 - X cm 3 = Y cm 3 
(5.7 fl.oz. - x fl.oz. = y fl.oz.) 
NOTE 

(1) Y cm 3 (y fl.oz.) indicates the amount of oil in the 
refrigerant line, the condenser, the evaporator e$c./> 
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(2) When replacing the following' parts as welf as? the 

compressor, subtract the rated oil amount of the each 
part from Ycm 3 (Yfl.oz.)and discharge from the new 
compressor. 

Quantity 

Evaporator: 60 cm 3 (2.03 fl.oz.) 
Condenser: 15 cm 3 (.51 fl.oz.) 
Suction hose: 10 cm 3 (.34 fl.oz.) 
Receiver: 10 cm 3 (.34 fl.oz.) 



INSPECTION 



55200420047 



Checking for heat damage of the tension pulley. 
Check for excessive play or deflection of the tension pulley. 
Check for unusual wear of the tension pulley. 
Check for hardening of the compressor drive belt. 
Check for unusual wear or abrasion of the compressor 
drive belt. 



TSB Revision 




Disassembly steps 

-^A^ 1. Refrigerant-temperature switch 

2. Pulley 
►E<^ • Air gap adjustment 
<«B^ ►D^ 3. N u t 

►C-i( 4. Armature plate 
5. Snap ring 



6. Rotor 
►B-^ 7. Snap ring. 
►A^ 8. Clutch coil 
51. Shims 

10. O-ring 

11. High-pressure relief valve 




DISASSEMBLY SERVICE POINTS 

<4A^> REFRIGERANT-TEMPERATURE SWITCH 
REMOVAL 

(1) Remove the compressor fitting block. 

(2) Disconnect the snap ring from the inside of the fitting 
block to remove the refrigerant-temperature switch. 
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ZZ-^ESF^ MB991386 






MB991367 










/ / A20N008? 




Clutch coil 
projection 



Compressor body 
pin hole 



Clutch coil 



Snap-ring 




Tapered part 



Crankshaft 



A20A0157 





MB991386 



MB991367 



A20NOO87 



<4B^> NUT REMOVAL 

Use the special tools to remove the nut. 



REASSEMBLY SERVICE POINTS 

►A«« CLUTCH COIL INSTALLATION 

When installing the clutch coil to the A/C compressor body, 
install so that the pin hole of the A/C compressor body and 
the clutch coil projection are aligned. 



►B-< SNAP RING INSTALLATION 

Install the snap ring so that the tapered surface is at the 
outer side. 



►C^ ARMATURE PLATE INSTALLATION 

Align the mating mark of the crankshaft spline and the mating 
mark of the armature plate, and then' fit them together. 



►D<4 NUT INSTALLATION 

Use the special tools to remove the nut. 
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Feeler gauge f 


























A2ON0028 



►E^ AIR GAP ADJUSTMENT 

Check whether or not the air gap of the clutch is within the 
standard value. 

Standard value: 0.4-0.65 mm (.01 6-.0256 in.) 

NOTE 

If there is a deviation of the air gap from the standard value, 
make the necessary adjustment by adjusting the number of 
shims. 



INSPECTION 55200470059 

• Check the surface of the armature for scoring or bluing. 

• Check the surface of the rotor for scoring or bluing. 

• Check the sealing surfaces for cracks, scratches and 

deformation. 

• Check the front housing for cracks or scoring on the sealing 
surfaces. 

• Check the compressor shaft for scoring. 




ON 

OFF 



20X0281 



Refrigerant- 
temperature 
switch 



Approx. 130 °C Continuity 
(266 °F) X 



Approx. 160°C(320 °F) 



No continuity 



20X0073 

00003638 



REFRIGERANT-TEMPERATURE SWITCH CONTINUITY 

CHECK 55200930045 

(1) Immerse the refrigerant-temperature switch in engine oil. 

(2) Use an ohmmeter to check the continuity between the 
terminals (1) or (2) when the engine oil has become 
heated. 

Standard value: 



Item 


Temperature 


Continuity (ON) 


Less than approx. 160°C(320°F) 


No continuity (OFF) 


Approx. 160°C (320°F) or more [until 
the temperature drops to approx. 
130°C(266°F) when OFF] 



Caution 

Do not heat the oil more than necessary. 
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HIGH-PRESSURE RELIEF VALVE CHECK 5 mmiwoou 

The high-pressure relief valve is a safety feature which re- 
leases part of the refrigerant inside the system into the atmo- 
sphere when the high-pressure level exceeds 3,740 kPa (532 
psi) during air conditioning operation. 
Once the pressure inside the system has bean reduced to 
2,940 kPa(418 psi) or lower, the high-pressure relief 'valve 
closes, thus allowing, continued operation. 

(1) If a leak is detected at section A, replace the high-pressure 
relief valve. The valve can be used unless there is a 
leak from that section. 

(2) If a leak is detected at section B, retighten the valve. 
If the leak persists after retightening the valve, replace 
the packing. 



• •*«•. it* 
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COMPRESSOR AND TENSION PULLEY <2.0L ENGINE (NON-TURBO)> 
REMOVAL AND INSTALLATION 



5520041010$ 



Pm-removal and Post-installation Operation 

(1) Refrigerant Discharging and Charging 
(Refer to P.55-10.) 

(2) Under Cover Removal and Installation 
(Refer to GROUP 42 - Under Cover.) 

(3) Compressor Drive Belt Adjustment 

(Refer to GROUP 11C- On-vehicle Service.) 



CAUTION 

Plug refrigerant lines to prevent air from mixing 

when disconnecting them. | 



Hose connection 




20X0176 



Compressor oil: ND-OIL 8 




Tension pulley and tension pulley 
bracket removal steps 

1 . Compressor drive belt -^A^ 

2. Shaft 

3. Tension pulley 

4. Cover 

5. Adjust plate 

6. Tension pulley bracket -^►►A^ 



Compressor and compressor 
bracket removal steps 

1. Compressor drive belt 

7. Compressor connector 

8. Discharge hose connection 

9. Suction hose connection 
10. O-ring 

1 1 . Compressor 

12. Tension pulley and tension pulley 
bracket assembly 

13. Compressor bracket 
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^1 A 




(] B 

A01X0226 



REMOVAL SERVICE POINTS 

<4A^ COMPRESSOR DRIVE BELT REMOVAL 

(1) Loosen nut "A" for holding the tension pulley. 

(2) Loosen bolt "B" for adjustment. 

(3) Loosen the power steering oil pump fixing bolt. 
(Refer to GROUP 37A - Power Steering Oil Pump <2.0L 
Engine (Non-tUrbo)>) y ^ 

(4) Remove the 'compressor drive belt, • 



^B^ COMPRESSOR REMOVAL 

When doing this work, be careful not to spill thecompressor 

oil. 



INSTALLATION SERVICE POINTS 
>A<4 COMPRESSOR INSTALLATION 

If a new compressor is installed, first adjust the amount of 
oil according to the procedures' described below, and then 
install the compressor. 

(1) Measure the amount {Xcm 3 (x fl.oz.)} of oil within the 
removed compressor. 

(2) Drain (from the new compressor) the amount of oil calcu- 
lated according to the following formula, and then install 
then new compressor. 

New compressor oil amount 
100 cm 3 - X cm 3 = Y cm 3 
(3.4 fl.oz. - x fl.oz. = y fl.oz.) 
NOTE 

(1) Y cm 3 (y fl.oz.) indicates the amount of oil in the 
refrigerant line, the condenser, the evaporator etc. 

(2) When replacing the following parts as well as the 
compressor, subtract the rated oil amount of the each 
part from Y cm 3 (Y fl.oz.) and discharge from the 
new compressor. 

Quantity 

Evaporator: 40 cm 3 (1.35 fl.oz.) 
Condenser: 40 cm 3 (1 .35 fl.oz.) 
Suction hose: 1 0 cm 3 (.34 fl.oz.) 
Receiver: 10 cm 3 (.34 fl.oz.) 

INSPECTION 55200420047 

• Checking for heat damage of the tension pulley. 

• Check for excessive play or deflection of the tension pulley. 

• Check for unusual wear of the tension pulley. 

• Check for hardening of the compressor drive belt. 

• Check for unusual wear or abrasion of the compressor 
drive belt. 
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DISASSEMBLY AND REASSEMBLY 



i 11 














^^^^^ 










20C004S 


20C0022 


Compressor oil: ND-OIL 8 




Disassembly steps 

^-E<4 • Air gap adjustment 
^A^ 1. Clutch hub 

2. Shim 

3. Snap ring 

4. Rotor assembly 

5. Snap ring 
►D^ 6. Clutch coil 
►C^ 7. Front housing 



8. Felt holder 
►B^9JFelt 

10. Snap ring 
►A^ 11. Shaft seal 

12. O-ring 

13. High-pressure relief valve 

14. O-ring 

15. Revolution pickup sensor 
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Bolt [<1>10 mm (.39 in.)] 




DISASSEMBLY SERVICE POINT 

CLUTCH HUB REMOVAL 

(1) Remove the clutch hub mounting bolt. 

(2) Tighten a <|>10 mm (.39 in.) bolt into the bolt hole of the 
clutch hub to remove the serration assembly 'Of the shaft 
and the clutch hub. 



REASSEMBLY SERVICE POINTS 

►A^ SHAFT SEAL INSTALLATION 

Use a 21 mm (.83 in.) socket to install the shaft seal so 
that the O-ring assembly side is facing the front housing. 



►B^ FELT, FELT HOLDER INSTALLATION 

After installing the felt in the felt holder, install them to the 
front housing using a 14 mm (.55 in.) deep socket. 



►C<< FRONT HOUSING INSTALLATION 

(1) Apply compressor oil to the shaft. 
Compressor oil: ND-OIL 8 

(2) Install the front housing without damaging the shaft seal 
lip. 



(3) After installing the front housing, install the clutch hub 
mounting bolt to the shaft, and check that the breakaway 
torque is within the specified torque value. 

Breakaway torque: 5 Nm (4 ft.lbs.) or less 
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Clutch coil 



A2OC0O23 




Main unit of aii 

conditioning 

compressor 




0 0 




A20X0284 



►D<4 CLUTCH COIL INSTALLATION 

Set the clutch coil pin in the compressor housing notch, and 
install the clutch coil. 



AIR GAP ADJUSTMENT 

Apply battery voltage to the magnetic clutch and check that 
the air gap is within the standard value. If the air gap is 
outside the standard value, adjust with a shim, 

Standard value: 0.35-0.65 mm (.01 38 -.0256 in.) 

NOTE 

If there is a deviation of the air gap from the standard value, 
adjust the number of shims. 



INSPECTION 55266476659 

• Check the surface of the armature for scoring or bluing. 

• Check the surface of the rotor for scoring or bluing. 

• Check the sealing surfaces for cracks, scratches and' 

deformation. 

• Check the front housing for cracks or scoring on the sealing 
surfaces. 

• Check the compressor shaft for scoring. 



Compressor side 
connector 




m° 



A20C0164 



REVOLUTION PICKUP SENSOR CHECK ssaonooois 

Check the resistance value between terminals (1) and (2). 
Standard value: 185 Q [when at 20°C(68°F)] 
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Spring 
Valve 

Compressor 



A20F0167 



HIGH-PRESSURE RELIEF VALVE CHECK 



$5201090018 



The high-pressure relief valve is a safety feature which re- 
leases part of the refrigerant inside the system into the atmo- 
sphere when the high-pressure: level exceeds 3,740 kPa (532 
psi) during air conditioning operation. 
Once the pressure inside the system has been reduced to 
2,940 kPa(418 psi) or lower, the high-pressure relief valve 
closes, thus allowing continued operation. 

(1) If a leak is detected at section A, replace the high-pressure 
relief valve. The valve can be used unless there is a 
leak from that section. 

(2) If a leak is detected at section B, retighten the valve. 
If the leak persists after retightening the valve, replace 
the packing. 
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REFRIGERANT LINE 

REMOVAL AND INSTALLATION 

<2.0L Engine (Turbo) and 2.4L Engine> 



Pre-removal and Post-installation Operation 

Refrigerant Discharging and Charging 
(Refer to P.55-10.) 



CAUTION 

Plug refrigerant lines to prevent air from mixing 
when disconnecting them. . 




Removal steps 

1 . Liquid pipe A 

2. Liquid pipe B 

3. Liquid pipe C 
►A-^ 4. Receiver assembly 

5. Dual pressure switch 



6. Receiver bracket 

7. Discharge hose 
►A-^ 8. Suction hose 

9. 0-rfcig 
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<2.0L Engine (Non-turbo)> 



Pm-removal and Post-installation Operation 

Refrigerant Discharging and Charging 
(Refer to P.55-10.) 



CAUTION 

Plug refrigerant lines to prevent air from mixing 
when disconnecting them. 




0 0 0 0406 9 



Removal steps 

1. Liquid pipe A 

2. Liquid pipe B 

3. Receiver assembly 
4.. Receiver bracket 

5. Dual pressure switch 



6. Discharge hose 
►A^ 7. Suction nose 

8. Suction pipe 

9. O-ring 



INSTALLATION SERVICE POINT 

►A^ SUCTION HOSE, RECEIVER ASSEMBLY 
INSTALLATION 

When replacing the' suction hose or She receiver assembly, 
refill them with a specified amount of compressor oil. 

Compressor oil: 

SUN PAG 56 <2.0L Engine (Turbo) and 2.4L Engine> 
ND-OIL 8 <2.0L Engine (Non-turbo)> 

Quantity: 

Suction hose: 10 cm 3 (.34 fl.oz.) 
Receiver: 10 cm 3 (.34 fl.oz.) 
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CONDENSER AND CONDENSER FAN MOTOR 

REMOVAL AND INSTALLATION 

<2.0L Engine (Turbo) and 2.4L Engine> 



55200670169 



Pre-removal and Post-installation Operation 

Refrigerant Discharging and Charging 
(Refer to P.55-10.) 



CAUTION 

Plug refrigerant lines to prevent air from mixing 

when disconnecting them. 



Piping or hose connection 




20X0185 



Compressor oil: SUN PAG 56 




20X0267 



10. O-ring 
^►►A^11- Condenser 



Condenser removal steps 

1. Radiator fan motor assembly 
(Refer to GROUP 14 - Radiator.) 
<2.0L Engine (Turbo)> 

(Refer to GROUP 14 - Radiator.) 
<2.4L Engine> 

2. Condenser fan motor and shroud 
assembly 

6. Reserve tank 

7. Upper insulator installation bolts 

8. Liquid pipe A 

9. Discharge hose 



Condenser fan motor removal 
steps 

2. Condenser fan motor and shroud 
assembly 

3. Condenser fan 

4. Condenser fan motor 

5. Shroud 
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<2.0L Engine (Non-turbo)> 



Pre-removal and Post-installation Operation 

Refrigerant Discharging and Charging 
(Refer to P.55-10.) 



CAUTION 

Plug refrigerant lines to 
when disconnecting them 



prevent air from mixing 



Piping or hose connection 




20X0185 



Compressor oil: ND-OIL 8 




20X0286 



00003644 



Condenser removal steps 

1 . Radiator fan motor assembly 
(Refer to GROUP 14 - Radiator.) 

2. Condenser fan motor and shroud 
assembly 

7. Upper insulator installation bolts 

8. Liquid pipe A 

9. Discharge hose 
10. O-ring 

^►►A-^ 11- Condenser 



Condenser fan motor removal 
steps 

1 . Radiator fan motor assembly 
(Refer to GROUP 14 - Radiator.) 

2. Condenser fan motor and shroud 
assembly 

3. Condenser fan 

4. Condenser fan motor 

5. Shroud 
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REMOVAL SERVICE POINT 

^►CONDENSER REMOVAL, 

Move the radiator to the engine side and then lift up the 
condenser to remove it. 



INSTALLATION SERVICE POINT 

►A^ CONDENSER INSTALLATION 

When replacing the condenser with a new one, refill the con- 
denser with a specified amount of compressor oil. 

<2.0L Engine (Turbo) and 2.4LEngine> 
Compressor oil: SUN PAG 56 
Quantity: 15 cm 3 (.51 fl.oz.) 

<2.0L Engine (Non-turbo)> 
Compressor oil: ND-OIL 8 
Quantity: 40 cm 3 (1.35 fl.oz.) 



Turbo 



Non-turbo 
/ 




-\jiT 
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INSPECTION 
CONDENSER FAN MOTOR CHECK 

(1) Check that the condenser fan motor operates when battery 
voltage (+) is applied to terminal 1 and terminal 4 is 
grounded (-). 

(2) In this same condition, apply battery (+) voltage to terminal 
3 and grounded terminal 2. Check that the condenser 
fan motor operates faster at this time. 
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VENTILATORS (FLOOR) 

REMOVAL AND INSTALLATION 



CAUTION: SRS 

When removing and installing the floor console as- 
sembly from vehicles equipped with SRS, do not 
let it bump against the SRS - ECU or other compo- 
nents. 




A 20X0364 



NOTE 

<=■ indicates the metal clip position. 



Lap cooler duct removal steps 

1 . Hood lock release handle 

2. Driver's side under cover 

3. Lap cooler grille 

4. Stopper 

5. Center air outlet 

Semi rear heater duct removal 
steps 

6. Floor console (Refer to GROUP 
52A- Floor Console.) 

7. Radio, tape player and CD Player 
(Refer to GROUP 54 - Radio, 
Tape Player, CD Player, Amplifer, 
Speaker and Antenna.) 

8. Relay bracket 

9. Semi rear heater duct 



Foot distribution duct removal 



1 . Hood lock release handle 

2. Driver's side under cover 

6. Floor console (Refer to GROUP 
52A- Floor Console.) 
Radio, tape player and CD Player 
(Refer to GROUP 54 - Radio, 
Tape Player, CD Player, Amplifer, 
Speaker and Antenna.) 
Relay bracket 
Semi rear heater duct 

10. Console side cover (LH.) 

11. Console side cover (R.H.) 

12. Foot distribution duct 



7. 



6. 
9. 
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Cool air bypass 
damper lever 
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INSTALLATION SERVICE POINT 

►A^ CENTER AIR OUTLET INSTALLATION » 

(1) Turn the cool air bypass lever of the center air outlet 
fully downward. 

(2) Pull the cool air bypass clamper lever on the heater unit 
side all the way toward you, and then connect the cable 
to the lever pin. 

(3) Push the outer cable in- the direction of the arrow so 
that there is no looseness, and then secure it with the 
clip. 
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VENTILATORS (INSTRUMENT PANEL) 

REMOVAL AND INSTALLATION 



S53M130042 



CAUTION: SRS 

When removing and installing the floor console as- 
sembly from vehicles equipped with SRS, do not 
let it bump against the SRS ■ ECU or other compo- 
nents. . 




A20X0362 



Removal steps , „ , 

j ■ . . . , ~r>™ in 4. Defroster nozzle 

1 . Instrument panel (Refer to GROUP 5 Side defroster hose 
52A- Instrument Panel.) 6 '^j r {j uct 

2. Center duct j Defroster garnish 

3. Duct bracket y 
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VENTILATORS (AIR OUTLET) 
REMOVAL AND INSTALLATION 



55300190088 




A20X0269 



Removal steps 

1. Rear bumper NOTE 

(Refer to GROUP 51 - Rear Bum- For the front deck garnishi refer t0 GROUP 51 -Gar- 

P er ) nishes 

2. Rear ventilation duct 
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A 

ABS OPERATION 

Check <AWD> 35C-21-I 

<FWD> 35B-24-I 

ABS-ECU 

<AWD> 35C-31-I 

<FWD> 35B-41-I 

ACCELERATOR CABLE 17-5-1 

Adjustment 17-4-1 

Check 1 7-4-) 

ACCELERATOR PEDAL 17-5-1 

ADAPTER, Transfer Case <W4A33> 23C-112-I 

AERO PARTS 51-11-1 

AIR BAG CONTROL UNIT (SRS-ECU), SRS 52B-31-I 

AIR BAG MODULES 52B-34-I 

Deployed Disposal Procedures 52B-40-I 

Disposal Procedures 52B-40-I 

Undeployed, Disposal 52B-40-I 

AIR CLEANER ELEMENT, Maintenance 00-36-I 

AIR CONDITIONING SWITCH 

<2.0L ENGINE (NON-TURBO)> 17-52-1,55-23-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . 17-77-1,55-23-1 

AIR COOLER, charge 15-6-1 

AIR FILTER 17-53-1 

ALIGNMENT 

Front Wheel, Check and Adjustment 33A-4-I 

Wheel, Rear, Check and Adjustment 34-5-1 

AMPLIFIER 54-85-11 

ANNULUS GEAR AND TRANSFER DRIVE GEAR SET 

<F4A33, W4A33> 23C-88-I 

<F4A23> 23B-62-I 

ANTENNA 54-88-11 

ARM 

Compression, Lower 33A-11-I 

Lateral, Lower .33A-11-I 

Lower 34-12-1 

Toe Control 34-12-1 

Trailing 34-11-1 

Upper <Front Suspension> .33A-6-I 

<Rear Suspension> 34-9-1 

ARMS, Rocker <2.0L(4G6)> 11 B-31-1 

AUTO-CRUISE CONTROL 17-40-1 

AUTO-CRUISE CONTROL CABLE, Check and 

Adjustment 17-33-1 

AUTO-CRUISE CONTROL COMPONENT, Check 17-37-1 

AUTO-CRUISE CONTROL SYSTEM, Operation Check .... 17-35-1 

AUTOMATIC TRANSAXLE FLUID, Maintenance 00-45-1 

AUTOMATIC TRANSAXLE CONTROL COMPONENT 

Check <2.0L ENGINE (NON-TURBO)> 23A-163-I 

Layout <2.0L ENGINE (NON-TURBO)> 23A-161-I 

AUTOMATIC TRANSAXLE KEY INTERLOCK AND SHIFT LOCK 
MECHANISMS 

<2.0L ENGINE (NON-TURBO)> 23A-194-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-98-I 

AXLE <AWD> 

Rear, Total Backlash Check 27-16-1 

AXLE OIL 

Rear, Maintenance 00-50-1 

B 

BACK-UP LIGHT 54-46-11 

BALL JOINT, Tie Rod End, Breakaway Torque Check 37A-7-I 

BALL JOINT SEALS, Maintenance 00-50-1 

BAR 

Stabilizer <Front Suspension> 33A-14-I 



<Rear Suspension> 34*17-1 

BASIC IDLE SPEED, Adjustment <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> 13A-266-I 

BATTERY 

Charging 54-4-11 

Check 54-3-11 

Testing Procedure 54-5-11 

BELT -i- 

Drive, Compressor, Adjustment 55-9-1 

Drive (For Generator), Maintenance ■ 00-40-1 

Drive (For Power steering pump), Maintenance 00-40-1 

Drive (For Water pump), Maintenance . 00-40-1 

Timing <2.0L(420A)> 11C-34-I.11D-16-I 

<2.0L(4G6)> 11A-35-I.11B-13-I 

<2.4L> 11E-35-I.11F-13-I 

Timing B<2.0L(4G6)> '■■ 11A-40-I 

<2.4L> 11E^39-I 

Timing, Maintenance 00-40-1 

BLEEDING 

ABS 35B-24-I 

Basic Brakes 35A-13-I 

Clutch 21A-7-I 

Steering . 37A-9-I 

BLOWER 55-26-I 

BOLT 

Hub, Replacement <Front> '. ; . 26-5-I 

<Ftear-AWD> 27-16-1 

<Rear-FWD> 2741 

BOOSTER 

Brake <ABS> 35B-32-I 

<Basic Brakes> 35A-25-I 

Brake, Operating Test 35A-10-I 

BOOTS, Drive Shaft, Maintenance 00-50-1 

BRACKET <2.0L(4G6)> 118-65*1 

BRAKE 

Disc, Front 35A-31-I 

Disc, Rear 35A-45-I 

Low-reverse <F4A33,W4A33> 23C-94-I 

<F4A23> 23B-67-I 

BRAKE BOOSTER 

<ABS> 35B-32-I 

<Basic Brakes> 35A-25-I 

Operating Test 35A-10-I 

BRAKE DISC 

Front, Run-out Check \. 35A-18-I 

Front, Run-out Correction 35A-16-I 

Front, Thickness Check 35A-19-I 

Rear, Run-out Check 35A-23-I 

Rear, Run-out Correction 35A-23-I 

Rear, Thickness Check 35A-23-I 

BRAKE DRUM 

Inside Diameter Check <Vehides with Rear Drum Brakes> 
35A-20-I 

BRAKE FLUID LEVEL SENSOR, Check 35A-13-J 

BRAKE HOSES, Maintenance 00-50*1 

BRAKE LINING 

Thickness Check 35A-19-I 

BRAKE PAD 

Disc, Front, Check and Replacement 35A-14-I 

Disc, Rear, Check and Replacement 35A-21-I ^ m 

BRAKE PEDAL 35A-24-I ■ 

Check and Adjustment % 35A-8-I 

BRAKE ROTOR, Disc, Front, Check 35A-17-I 

BREAKAWAY TORQUE, Tie Rod End Ball Joint, Check .... 37A-7-I 

BUMPER 

Front 51-2-1 

Rear .: 51-4-1 
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BY PASS VALVE, Turbocharger, Check , . . . 15-5-1 

c 

CABLE 

Accelerator 17-5-1 

Accelerator, Check and Adjustment 17-4-1 

Auto-cruise Control, Check and Adjustment 17-33-1 

Ignition, Maintenance 00-40-1 

Parking Brake <DrumBrakes> 36-7-1 

<Drum-in-disc Brakes> 36-8-1 

Spark Plu Resistance Check 

<2.0LEN8INE (NON-TURBO)> 16-45-11 

Spark Plu Resistance Check 

<2.0L EN8INE (TURBO) AND 2.4L ENGINE>. 16-59-11 

Spark iPlux lest <2.0L ENGINE (TURBO) AND 

2.4LENGTNE> 16-57-11 

CAM FOLLOWER <2.0L(420A)> 11 D-28-I 

CAMSHAFT 

<2.0L(420A)> 11C-21-M1D-28-I 

<2.0L(4G6)> 11A-22-I.11B-31-I 

<2.4L> 11E-21-U1F-29-I 

CAMSHAFT OIL SEALS 

<2.0L(420A)> 11C-21-I 

<2.0L(4G6)> 11A-22-I 

<2.4L> 11E-21-I 

CAMSHAFT POSITION SENSOR 

<2.0L ENGINE (NON-TURBO)> 16-51-11 

<2,0L ENGINE (TURBO)> 16-70-11 

<2.4L ENGINE> 16-71-11 

CANISTER 

Evaporative Emission 

<2.0L ENGINE (NON-TURBO)> 17-53-1 

<2.0L engine (TuRbo) anD 2.4L engine> 17-78-1 

CAP VALVE, Opening Pressure Test 14-7-1 

CARRIER, Differential <AWD> 27-29-1 

CASE, Front 

<2.0L(4G6)> 11B-41-I 

<2.4L> 11F-40-I 

CASE 

LSD <AWD> 27-46-I 

Transfer <W4A33> 23C-115-I 

CATALYTIC CONVERTER 

<2.0L ENGINE (NON-TURBO)> 17-57-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. 17-89-1 

CD PLAYER 54-85-11 

CENTER DIFFERENTIAL 

<W4A33> 23C-103-I 

<W5M33> 22B-60-I 

CENTERMEMBER 32-7-I 

CHARGE AIR COOLER 15-6-1 

CHARGING 55-10-1 

CHARGING SYSTEM 

<2.0L ENGINE (NON-TURBO)> 16-3-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. 16-13-11 

CHECK VALVE, Operation Check 35A-11-I 

CIGARETTE LIGHTER 54-61 -|| 

CIRCUIT DIAGRAM 52B-8-I 

CLOCK SPRING 52B-34-I 

CLOSED THROTTLE POSITION SWITCH 
<2.0L ENGINE (TURBO) AND 2.4LENGINE> 

Adjustment 13A-263-I 

On-vehicle Inspection 13A-282-I 

CLUTCH 21B-4-I 

End <F4A33,W4A33> 23C-83-I 

<F4A23> 23B-57-I 

Front<F4A33, W4A33> 23C-78-1 

<F4A23> 23B-51-I 

Rear <F4A33, W4A33> 23C-80-I 

<F4A23> 23B-54-I 



CLUTCH AIR PRESSURE, Tests 

<2.0L ENGINE (NON-TURBO)> 23A-168-I 

CLUTCH CONTROL 21A-10-I 

CLUTCH HOUSING <F5M31,F5M33,W5M33> 22B-65-I 

CLUTCH MASTER CYLINDER 21A-13-I 

CLUTCH PEDAL 21A-8-I 

Check and Adjustment 21A-5-I 

CLUTCH RELEASE CYLINDER 21B-10-I 

CLUTCHES, Input <F4AC1> 23D-49-I 

COIL, Ignition, Check .... 16-57-11 

COIL PACK, Ignition, Check 16-45-11 

COMBINATION METERS 54-26-11 

COMPONENT LOCATION 52B-10-I 

COMPRESSION LOWER ARM 33A-11-I 

COMPRESSION PRESSURE 

Check <2.0L(420A)> 110:11-1 

<2.0L(4G6)> ; 11A-11-I 

<2.4L> 11E-11-I 

COMPRESSOR 

<2.0L ENGINE (NON-TURBO)> 55-38-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 55-3.1-1 

COMPRESSOR DRIVE BELT, Adjustment 55-9.1 

COMPRESSOR NOISE .' 55.1 6-1 

CONDENSER 55-46-I 

CONDENSER FAN MOTOR 55-46-1 

CONDITION, Limited Slip Differential (VCU type), Check ... 27-17-1 

CONFIGURATION DIAGRAMS 52B-7-I 

CONNECTING ROD 

<2.0L(420A)> 11D-45-I 

<2.0L(4G6)> 11B-50-I 

<2.4L> 11F-46-I 

CONSOLE, Floor 52A-7-I 

CONTACT CHECK, Brake Lining and Brake Drum 35A-20-I 

CONSTRUCTION DIAGRAM 52B-3-I 

CONTROL CABLE, Adjustment <2.0L ENGINE (TURBO) 

AND 2.4L E NGINE> 23A-57-I 

CONTROL SYSTEM 
Purge, Check 

<2.0L ENGINE (NON-TURBO)> 17-50-1 

<2.0L ENGINE (TURBO)> 17-71-1 

<2.4LENGINE> 17-73-1 

Evaporative Emission 

<2.0L ENGINE (NON-TURBO)> 17-50-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-69-1 

COOLANT 

Engine, Concentration Test 14-7-i 

Engine, Leak Check 14.7-1 

Engine, Maintenance 00-48-1 

Engine, Replacement 14-7-1 

COOLING SYSTEM COMPONENTS 11D-21-I 

COOLING UNIT 

COUNTERBALANCE SHAFT 

<2.0L(4G6)> 1,13-42-1 

<2.4L> HF-40-f 

CRANKCASE VENTILATION SYSTEM 

Check <2.0L ENGINE (NON-TURBO> 17-49-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE. ... 17-67-1 

CRANKSHAFT 

<2.0L(420A)> 11D-55-I 

<2.0L(4G6)> 11B-59-I 

<2.4L> 11F-57-I 

CRANKSHAFT FRONT OIL SEAL 

<2.0L(420A)> 11C-25-I 

<2.0L(4G6)> 11A-28-J 

<2.4L> ....11E-26-I 

CRANKSHAFT POSITION SENSOR 

<2.0L ENGINE (NON-TURBO)> 16-52-11 

<2.0L ENGINE (TURBO)> 16-70-11 

<2.4L ENGINE> 16-71-11 
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CRANKSHAFT PULLEY 

<2.0L(420A)> 11C-19-I 

<2.0L(4G6)> 11A-21-I 

<2.4L> 11E-20-I 

CRANKSHAFT REAR OIL SEAL 

<2.0L (420A)> 1 1C-27-I 

<2.0L(4G6)> 11A-29-I 

<2.4L> 11E-27-I 

CROSSMEMBER 32-9-I 

CURB IDLE SPEED 

Check <2.0L(420A)> 11C-10-I 

<2.0L(4G6)> 11A-10-I 

<2.4L> 11E-10-I 

CYLINDER 

Clutch Master 21A-13-I 

Clutch Release 21B-10-I 

Brake Master <ABS> 35B-32-I 

<Basic Brakes> 35A-25-I 

Rear Brake Wheel, Maintenance 00-49-I 

CYLINDER BLOCK 11D-45-I 

CYLINDER HEAD 

<2.0L(420A)> 11D-32-I 

<2.0L(4G6)> 11B-36-I 

<2.4L> 11F-34-I 

CYLINDER HEAD GASKET 

<2.0L(420A)> 11C-29-I 

<2.0L(4G6)> 11A-31-I 

<2.4L> 11 E-29-I 

CYLINDER VALVES 

<2.0L(420A)> 11 D-32-I 

<2.0L(4G6)> 11B-36-I 

<2.4L> 11 F-34-I 

D 

DEFOGGER, Rear Window 54-93-11 

DIFFERENTIAL 

<F4AC1> 23D-77-I 

<F4A33, W4A33> 23C-90-I 

<F4A23> 23B-64-I 

<F5M31,F5M33, W5M33> 22B-57-I 

Center <W4A33> 23C-103-I 

<W5M33> 22B-60-I 

Overhaul <F5MC1> 22C-17-I 

DIFFERENTIAL BEARING, Preload Adjustment <F5MC1>22C-35-l 

DIFFERENTIAL CARRIER <AWD> 27-29-1 

DIFFERENTIAL CARRIER OIL SEAL <AWD> 27-17-1 

DISC 

Brake, Front, Run-out Check 35A-18-I 

Brake, Front, Run-out Correction 35A-18-I 

Brake, Front, Thickness Check 35A-19-I 

Brake, Rear, Run-out Check 35A-23-I 

Brake, Rear, Run-out Correction 35A-23-I 

Brake, Rear, Thickness Check 35A-23-I 

DISC BRAKE 

Front 35A-31-I 

Rear 35A-45-I 

DISC BRAKE PADS, Maintenance 00-49-I 

DOOR 42-52-I 

DOOR GLASS 42-56-1 

DOOR HANDLE 42-59-1 

DOOR LATCH 42-59-1 

DOOR MIRROR ... 51-25-1 

DOOR OPENING WEATHERSTRIP 42-63-1 

DOOR REGULATOR 42-56-1 

DOOR TRIM 42-54-1 

DOOR WATERPROOF FILM 42-54-1 



DRIVE BELT 

Air Conditioning Compressor, Adjustment 55-9-1 

Generator, Maintenance 00-40-1 

Power steering pump, Maintenance 00^40-1 

Tension, Check and Adjustment <2.0L(420A)> 11C-8-I 

<2.0L(4G6)> 11A-7-I 

<2.4L> 11E-7-I 

Water pump, Maintenance 00-40-I 

DRIVE BELT TENSION 

Check and Adjustment <2.0L(420A)> 11 C-8-I 

<2.0L(4G6)> 11A-7-I 

<2.4L> 11E-7-I 

DRIVE BEVEL GEAR <W5M33> 22B-78-I 

DRIVEN BEVEL GEAR <W5M33> 22B-80-I 

DRIVE PLATE 

<2.0L(4G6)> 11B-59-I 

<2.4L> 11F-57-I 

DRIVE SHAFT 

<AWD-Front> 26-19-1 

<AWD-Rear> 27-21-1 

<FWD> 26-10-1 

DRIVE SHAFT BOOTS, Maintenance 00-50-1 

DRIVE SHAFT OIL SEAL <F4A23> 23B-70-I 

DRUM 

Parking Brake 36-10-1 

DUAL PRESSURE SWITCH, Check . . .55-9-1 

E 

EGR PORT VACUUM 

Check <2.0L ENGINE (NON-TURBO)> 17-56-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . 17-86-1 

EGR SOLENOID <2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

Check ; . 17-87-1 

On-vehicle Inspection 13A-288-I 

EGR SYSTEM 

Check <2.0L ENGINE (NON-TURBO)> .... 17-55-1 

<2.0L ENGINE (TURBO) aNd 2.4L ENGINE> ... 17-84-1 
EGR VALVE 

Check <2.0L ENGINE (NON-TURBO)> 17-55-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> ... 17-85-1 

ELC-4A/T CONTROL COMPONENT 

Check <2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 23A-61-I 
Layout <2.0L ENGINE (TURBO) AND 2.4L ENGINE> , 23A-58-I 

ELECTRIC CONVERTIBLE TOP 

BALANCE LINK 42-1 02-1 

BYPASS SWITCH 104-42-1 

CONTROL MODULE 105-42-1 

CONVERTIBLE TOP 94-102-1 

SWITCH 103-42-1 

FRONT ROOF WEATHERSTRIP 100-42-1 

HEADLINER 9&-42-I 

TOPCOVER RETAINER 101-42-1 

TOPSTACK DRIVE MOTOR 99-42-1 

TOPSTACK DRIVEN GEAR 96-42-1 

TOPSTACK RAIL WEATHERSTRIP 101-42-1 

ELECTRIC EGR TRANSDUCER SOLENOID 

<2.0L ENGINE (NON-TURBO)> 

Check 17-56-1 

On-vehicle Inspection 13A-133-I 

ELEMENT, Air Cleaner, Maintenance , . . 00-39-1 

END CLUTCH 

<F4A33,W4A33> 2X43-1 

<F4A23> 23B-57-I 

END PLAY 

Wheel Bearing, Check 26-5-1 

Wheel Bearing, Check <FWD> 27-3-1 

ENGINE 

<2.0L(420A)> 11C-14-I 
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<2.0L(4G6)> .. 11A-16-I 

<2.4L> 11E-15-I 

ENGINE COOLANT TEMPERATURE GAUGE, Simple 

Check 54-24-II 

ENGINE COOLANT TEMPERATURE GAUGE UNIT, 

Check 54-24-II 

ENGINE COOLANT TEMPERATURE SENSOR 

<2.0L ENGINE (NON-TURBO)> 17-52-1 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> 17-77-1 

ENGINE COOLANT TEMPERATURE SENSOR 

On-vehlcle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-129-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. ... 13A-281-I 

ENGINE COOLANT 

Concentration Test 14-7-1 

Leak Check 14-7-1 

Maintenance 00-48-1 

Replacement 14-7-1 

ENGINE MOUNTING 32-4-1 

ENGINE OIL COOLER 12-5-1 

ENGINE OIL FILTER, Maintenance 00-43-1 

ENGINE OIL, Inspection 12-3-1 

Maintenance 00-42-1 

Replacement 12-3-1 

ENGINE ROLL STOPPER 32-7-1 

EVAPORATIVE EMISSION CANISTER 

<2.0L ENGINE (NON-TURBO)> 17-53-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-78-1 

EVAPORATIVE EMISSION CONTROL SYSTEM 

<2.0L ENGINE (NON-TURBO)> 17-50-J 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-69-1 

Maintenance 00-39-1 

EVAPORATIVE EMISSION PURGE SOLENOID 

Check <2.0L ENGINE (NON-TURBO)> 17-51-1 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> ... 17-76-1 

On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-133-I 

<2.0L eN Gine (TURBO) anD 2.4LENGINE> . . . 13A-288-I 

EVAPORATIVE EMISSION VENTILATION SOLENOID . . . 17-53-1 

EXHAUST GAS RECIRCULATION (EGR) SYSTEM 

<2.0L ENGINE (NON-TURBO)> 17-54-1 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> 17-81-1 

EXHAUST MANIFOLD 

<2.0L ENGINE (NON-TURBO)> 15-17-1 

<2.0L(420A)> 11D-27-I 

<2.0L ENGINE (TURBO)> 15-18-1 

<2.0L (4G6)> 11 B-29-I 

<2.4L ENGINE> 15-21-1 

<2.4L> 11F-27-I 

EXHAUST PIPE 15-22-1 

EXHAUST SYSTEM, Maintenance 00-54-1 

EXTENSION HOUSING 

<W4A33> 23C-118-I 

<W5M33> 22B-73-I 

F 

FAN MOTOR, Condenser 55-46-I 

FENDER 42-5-I 

5TH-SPEED SYNCHRONIZER <F5M31 , F5M33,W5M33> 22B-36-I 

FILLER DOOR, Fuel 42-6-I 

FILTER 

Air 17-53-1 

Engine Oil, Maintenance 00-42-1 

Fuel 13F-12-I 

FIXED SAS, Adjustment <2,0L ENGINE (TURBO) AND 

2.4L ENGINE> 13A-265-I 

FLOOR CONSOLE 52A-7-I 



FLUID LEAKAGE-TORQUE CONVERTER HOUSING AREA 



<2.0L ENGINE (NON-TURBO)> 23A-169-I 

FLUID 

Automatic Transaxle, Maintenance 00-45-I 

Level Check 37A-8-I 

Replacement 37A-9-I 

Transaxle, Replacement 

<2.0L ENGINE (NON-TURBO)> 23A-159-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-55-I 

FLYWHEEL 

<2.0L(4G6)> 11B-59-I 

<2.4L> 11F-57-I 

FOG LIGHT 54-40-II 

FOG LIGHT, Aiming 54-39-II 

FOLLOWER, Cam 11D-28-I 

FREE PLAY, Steering Wheel, Check 37A-7-I 

FRONT BRAKE DISC 

Run-out Check 35A-18-I 

Run-out Correction 35A-18-I 

Thickness Check 35A-19-I 

FRONT BUMPER 51-2-1 

FRONT CASE 

<2.0L(4G6)> 11B-42-I 

<2.4L> 11F-40-I 

FRONT CLUTCH 

<F4A33,W4A33> 23C-78-I 

<F4A23> 23B-51-I 

FRONT DISC BRAKE 35A-31-I 

FRONT DISC BRAKE PAD, Check and Replacement .... 35A-14-I 

FRONT DISC BRAKE ROTOR, Check 35A-17-I 

FRONT HUB 26-6-I 

FRONT OUTPUT SHAFT 

<W4A33> 23C-106-I 

<W5M33> 22B-56-I 

FRONT SEAT 52A-18-I 

FRONT SIDE-MARKER LIGHT 54-37-II 

FRONT TURN-SIGNAL LIGHT 54-35-11 

FRONT WHEEL ALIGNMENT, Check and Adjustment .... 1 .33A-44 
FUEL AND EMISSION CONTROL PARTS 

<2.0L(420A)> 110^23-1 

<2.0L(4G6)> 11B-25-I 

<2.4L> 11F-23-I 

FUEL FILER 13F-12-I 

FUEL FILLER DOOR 42-6-I 

FUEL GAUGE SIMPLE, Check 54-21-11 

FUEL GAUGE UNIT. Check 54-22-11 

FUEL HOSES, Maintenance 00-38-1 

FUEL PRESSURE 

Test <2.0L ENGINE (NON-TURBO)> 13A-121-I 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> . . 13A-268-I 
FUEL PRESSURE SOLENOID, On-vehicle Inspection 

<2.0L ENGINE (TURBO)> 13A-287-I 

FUEL PUMP, Operation Check <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> 13A-271-I 

FUEL PUMP RELAY MODULE <2.4L ENGINE> 13A-295-I 

FUEL SYSTEM, Maintenance 00-38-I 

FUEL TANK 13F-4-I 

FUEL TANK PRESSURE RELIEF VALVE 17-78-1 

G 

GARNISHES 51-6-1 

GASKET 

Cylinder Head <2.0L(420A)> 11 C-29-I 

<2.0L(4G6)> 11A-31-I- 

<2.4L> 11E-29-I 

GEAR BOX, Power Steering 37A-18-I 

GEAR CASE, Overhaul <F5MC1> 22C-22-I 

GEAR OIL, Level Check <AWD> 27-16-1 
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GENERATOR 

<2.0L ENGINE (NON-TURBO)> 16-12-11 

<2.0L(420A)> 11D-11-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 16-22-11 

<2.0L{4G6)> 11B-11-I 

<2.4L> 11F-11-I 

GENERATOR OUTPUT LINE VOLTAGE DROP 

Test <2.0L ENGINE (NON-TURBO)> 16-6-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . 16-17-11 

GLASS 

Door 42-56-1 

Liftgate 42-29-1 

Quarter Window 42-22-1 

Window 42-15-1 

G-SENSOR 35C-29-I 

H 

HANDLE, Door . 42-59-I 

HANDLING TUBING AND FITTINGS 55-15-1 

HAZARD WARNING LIGHT SWITCH 54-60-11 

HEADLIGHT 54-35-11 

Aiming ■ 54-32-11 

HEADLIGHT BULB, Replacement 54-34-11 

HEADLINING 52A-14-I 

HEATED OXYGEN SENSOR 

On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-130-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . 13A-283-I 

HEATER CONTROL 55-19-1 

HEATERCORE • ■ • 55 " 24 "' 

HEATER UNIT 55-24-1 

HIGH-MOUNTED STOP LIGHT 54-49-11 

HOOD 42 - 3 -' 

HORN 54-61-11 

HOUSING, Extension <W4A33> 23C-118-I 

HOSE 

Water <2.0L ENGINE (NON-TURBO)> 14-20-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . 14-22-1 

HOSES 

Power Steering 

<2.0L ENGINE (NON-TURBO)> 37A-45-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . , . 37A-47-I 

Vacuum <2.0L ENGINE (NON-TURBO)> 17-46-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 17-61-1 

Brake, Maintenance ' 00-50-1 

Fuel, Maintenance 00-38-1 

HUB, Rear <AWD> 27-18-1 

HUB BOLT 

Replacement, Front 26-5-1 

Replacement, Rear <AWD> 27-17-1 

<FWD> 27-4-1 

HUB 

Front 26-6-1 

Rear<FWD> 27-5-1 

HYDRAULIC CIRCUIT 

<2.0L ENGINE (NON-TURBO)> 23A-175-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-75-I 

HYDRAULIC PRESSURE 

Test <2.0L ENGINE (NON-TURBO)> 23A-171-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 23A-65-I 

HYDRAULIC UNIT 35B-36-I 
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IDLE AIR CONTROL MOTOR (Stepper Motor) 
Check .... 13A-132-I 



On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 11-119-1 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> ...... 11-234-1 

IDLE MIXTURE 

Check <2.0L(420A)> 11C-11-I 

<2.0L(4G6)>,.,., 11A-10-I 

<2.4L> HE-10-1 

IDLE SPEED 

Basic, Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> • . ■ . 13A-266-I 

Curb, Check <2.0L(420A)> 11C-10-I 

<2.0L(4G6)> 11A-10-I 

<2.4L> 11E-10-I 

IDLE-UP OPERATION, Check 55-17-1 

IGNITION CABLES, Maintenance 00-40-1 

IGNITION COIL. Check <2.0L ENGINE (NON-TURBO)> . . 16-57-11 

IGNITION COIL PACK, Check ,„ „ „ 

<2.0L ENGINE (NON-TURBO)> 16-45-11 

IGNITION POWER TRANSISTOR, Check 16-59-11 

IGNITION PRIMARY VOLTAGE WAVEFORM, Check 16-62-11 

IGNITION SECONDARY VOLTAGE WAVEFORM, Check 

<2.0L ENGINE (NON-TURBO)> 16-46-11 

IGNITION SECONDARY VOLTAGE WAVEFORM, Check 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. 16-61-11 

IGNITION SWITCH 54-12-11 

IGNITION SYSTEM 

<2.0L ENGINE (NON-TURBO)> 16-50-11 

<2.0L(420A)> 11D-12-I 

<2.0L ENGINE (TURBO)> 16-66-11 

<2.0L(4G6)> 11B-11-I 

<2.4L ENGINE> 16-68-11 

<2.4L> 11F-11-I 

IGNITION TIMING 

Check<2.0L (420A)> 1 1 C-1 0-I 

<2.0L (4G6)> . HA" 9 ' 1 
<2.4L> 11 

INFLATION PRESSURE, Tire, Check 31-5-1 

INJECTOR 

<2.0L ENGINE (NON-TURBO)> 13A-134-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. 13A-289-I 

On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-132-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. ■■■ 13A-283-I 

INPUT CLUTCHES <F4AC1> 23D-49-I 

INPUT SHAFT 

Disassembly <F5MC1> 22C-13-I 

Reassembly <F5MC1> 22C-28-I 

<F5M31,F5M33,W5M33> 22B-38-I 

INSIDE REAR VIEW MIRROR 52A-16-I 

INSTRUMENT PANEL . 52A-2-I 

INTAKE AIR TEMPERATURE SENSOR 

<2.0L ENGINE (NON-TURBO)> ■■■ 17-52-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE?: 17-77-1 

On-vehicle Inspection .„ . 

<2.0L ENGINE (NON-TURBO)> 13A-128-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. . . . 13A-280-I 

INTAKE MANIFOLD 

<2.0L ENGINE (NON-TURBO)> 15-7-1 

<2.0L(420A)> 11D-25-I 

<2.0L ENGINE (TURBO)> 15-H" 1 

<2.0L(4G6)> 11B-27-I 

<2.4L ENGINE> 15-14-1 

<2.4L> 11 F-25-I 

Vacuum Check 15-3-1 

INTERIOR LIGHT 54-57-11 

INTERLOCK SWITCH 

Check and Adjustment .21A-6-I 
Operating Check 21A-6-I 

INTERMEDIATE GEAR <F5M31 , F5M33, W5M33> 22B-48-I 
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INTRODUCTION 52B-2-I 

K 

KEY INTERLOCK MECHANISM 

Check <2.0L ENGINE (NON-TURBO)> 23A-188-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 23A-91-I 

KEYLESS ENTRY SYSTEM 42-77-I 

KICKDOWN SERVO 

<F4A33, W4A33> 23C-93-I 

<F4A23> 23B-68-I 

Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-84-I 

KNOCK SENSOR 

<2.0L ENGINE (NON-TURBO)> 16-53-11 

<2.0L ENGINE (TURBO)> , . 16-72-11 

KNUCKLE 

<Front> 26-10-1 

<Rear-AWD> 27-20-1 

<Rear-FWD> 27-7-1 

L 

LASH ADJUSTER 

Check <2.0L(420A)> 11C-13-I 

<2.0L(4G6)> 11A-13-I 

<2.4L> 11E-13-I 

Replacement <2.0L(4G6)> 11A-15-I 

LATCH, Door 42-59-I 

LATERAL LOWER ARM 33A-11-I 

LEAK, Refrigerant, Repair 55-15-1 

LEVEL 

Transfer Oil, Check <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-55-I 

Transaxle Fluid, Check 

<2.0L ENGINE (NON-TURBO)> 23A-159-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. .... 23A-55-I 
LEVER 

Parking Brake 36-6-I 

Parking Brake, Stroke Check 36-4-I 

Selector, Operation Check 

<2.0L ENGINE (NON-TURBO)> 23A-188-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. .... 23A-91-I 

LIFTGATE 42-66-I 

LIFTGATE GLASS 42-29-I 

LIGHT 

Back-up 54-46-II 

Fog 54-40-II 

Front Side-marker 54-37-II 

Front Turn-signal 54-35-II 

High-mounted Stop 54-49-II 

Interior 54-57-II 

Position 54-35-II 

Rear Combination 54-46-II 

LIMITED SLIP DIFFERENTIAL (VCU TYPE) CONDITION, 

Check 27-17-1 

LINE PRESSURE, Adjustment <2.0L ENGINE (TURBO) 

AND 2.4L ENGINE> 23A-87-I 

LINING 

Brake, Thickness Check 35A-19-I 

Drum Brake, Rear, Maintenance 00-49-I 

Running-in 36-5-I 

LOWER ARM 34-12-1 

LOW-REVERSE BRAKE 

<F4A33, W4A33> 23C-94-I 

<F4A23> 23B-67-I 

LSD CASE <AWD> 27-46-1 

LUMINOUS INTENSITY, Measurement 54-34-11 



M 



MAGNETIC CLUTCH, Test 55-9-1 

MAIN MUFFLER 15-22-1 

MAINTENANCE 52B-28-I 

MANIFOLD 

Exhaust <2.0L ENGINE (NON-TURBO)> 15-17-1 

<2,0L(420A)> 11D-27-I 

<2.0L ENGINE (TURBO)> 15-18-1 

<2.0L(4G6)> 11B-29-I 

<2.4L ENGINE> 15-21-1 

<2.4L> 11F-27-I 

Intake <2.0L ENGINE (NON-TURBO)> 15-7-1 

<2.0L(420A)> 11D-25-I 

<2.0L ENGINE (TURBO)> 15-11-1 

<2.0L(4G6)> 11B-27-I 

<2.4L ENGINE> 15-14-1 

<2.4L> 11F-25-I 

Intake, Vacuum Check 15-3-1 

Vacuum Check <2.0L(420A)> 11C-13-I 

<2.0L(4G6)> 11A-13-I 

<2.4L> 11E-13-I 

MANUAL TRANSAXLE OIL, Maintenance 00-44-I 

MASTER CYLINDER 

<ABS> 35B-32-I 

<Basic Brakes> 35A-25-I 

METERS, Combination 54-26-II 

MIRROR 

Door 51-25-1 

Rear View, Inside 52A-16-I 

MIXTURE 

Idle, Check <2.0L(420A)> 11C-1M 

<2.0L(4G6)> 11A-10-I 

<2.4L> 11E-10-I 

MODULE, Fuel Pump Relay<2.4L ENGINE> 13A-295-I 

MOLDINGS 51-7-1 

MOTOR 

Idle Air Control (DC Motor), On-vehicle Inspection 

<2.4L ENGINE> 13A-287-I 

Idle Air Control (Stepper Motor), On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-285-I 

<2.0L ENGINE (TURBO)> 13A-285-I 

Starter <2.0L ENGINE (NON-TURBO)> 16-29-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . 16-36-11 
MOUNTING 

Engine 32-4-1 

Transaxle 32-5-1 

MUFFLER, Main 15-22-1 

MULTIPORT FUEL INJECTION (MFI) RELAY (ASD RELAY) 
On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-128-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. ... 13A-280-I 

0 

OIL 

Engine, Inspection 12-3-1 

Engine, Replacement , 12-3-1 

Gear, LevelCheck <AWD> 27-1 6-1 

Manual Transaxle.Maintenance 00-44-1 

Rear Axle, Maintenance 00-50-1 

Temperature Sensor Continuity, Check 23A-160-I 

Transaxle, Maintenance 

00-48-I 

Transaxle, Replacement 

<2.0L ENGINE (NON-TURBO)> 22A-24-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . 22A-8-I 

Transfer, Maintenance . . O0-48-I 
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Transfer, Replacement <2,0L ENGINE (TURBO) AND 

2.4L ENGINE> 22A-8-I 

OIL COOLER 

Engine 

12-5-1 

Trsnsdxlo 

<2.0L ENGINE (NON-TURBO)> 23A-200-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . 23A-113-I 

OIL FILTER, Engine, Maintenance , 00-43-I 

Replacement . 12-4-1 

OIL LEVEL 

Transaxle, Check 

<2.0L ENGINE (NON-TURBO)> , 22A-24-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 22A-8-I 

Transfer, Check <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 22A-8-I 

OIL PAN 

<2.0L(420A)> 

<2.0L (4G6)> 

<2.4L> 

OIL PRESSURE GAUGE, Simple Check 
OIL PUMP 

<2.0L(420A)> 

<F4AC1> 

<F4A33, W4A33> 

<F4A23> 



11C-24-I.11D-39-I 
11A-26-I.11B-42-I 
11 E-24-1,1 1 F-40-I 
54-25-II 

11 D-39-I.11D-42-I 

23D-73-I 

23C-76-I 

23B-49-I 

Power Steering 

<2.0L ENGINE (NON-TURBO)> 37A-32-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 37A-39-I 

Pressure Test 37A-10-I 

OIL PUMP SEAL <F4AC1> 23D-72-I 

OIL SCREEN 

<2.0L(420A)> 11C-24-I 

<2.0L(4G6)> 11A-26-I 

<2.4L> ..HE-24-i 

OIL SEAL(S) 

Camshaft <2.0L(420A)> 11C-21-I 

<2.0L(4G6)> 11A-22-I 

<2.4L> 11E-21-I 

Crankshaft front <2.0L(420A)> 11C-25-I 

<2.0L(4G6)>. 11A-28-I 

<2.4L> 11E-26-I 

Crankshaft rear <2.0L(420A)> 11C-27-I 

<2.0L(4G6)> 11A-29-I 

<2.4L> 11E-27-I 

Differential Carrier <AWD> 27-17-1 

Drive Shaft <F4A23> 23B-70-I 

OIL 

Engine, Maintenance 00-42-1 

Transfer, Replacement <2.0L ENGINE (TURBO) AND 
2.4LENGINE> 23A-55-I 

OUTPUT CURRENT 

Test <2.0L ENGINE (NON-TURBO)> 16-7-11 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> .... 16-18-11 

OUTPUT GEAR, Disassembly <F5MC1> 22C-16-I 

OUTPUT SHAFT<F5M31,F5M33> 22B-55-I 

P 

PAD 

Disc Brake, Front, Check and Replacement 35A-14-I 

Disc Brake, Rear, Check and Replacement 35A-21-I 

Disc Brake, Maintenance , 00-49-I 

PARK/NEUTRAL POSITION SWITCH 

Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-57-I 

Continuity Check 

<2.0L ENGINE (NON-TURBO)> 23A-56-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-56-I 



PARKING BRAKE CABLE 

<DRUM BRAKES> ... 36-7-I 

<DRUM-IN-DISC BRAKES> 36-8-I 

PARKING BRAKE DRUM 36-10-1 

PARKING BRAKE LEVER 36-6-1 

PARKING BRAKE LEVER, Stroke Check 36-4-1 

PARKING BRAKE SWITCH, Check 36-5-1 

PEDAL 

Accelerator 17-5-1 

Brake.. 35A-24-I 

Brake, Check and Adjustment . 35A-8-I 

Clutch ..21A-8-I 

Clutch, Check and Adjustment 21A-6-I 

PERFORMANCE TEST 55-14-1 

PIPE 

Exhaust 15-22-1 

Water <2.0L ENGINE (NON-TURBO)> 14-20-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> ... 14-22-1 

PISTON 

<2.0L(420A)> 11 D-45-I 

<2.0L(4G6)> 11B-51-I 

<2.4L> 11F-48-I 

PLANETARY GEAR 

<F4A33, W4A33> 23C-85-I 

<F4A23> 23B-59-I 

PLATE, Drive 

<2.0L(4G6)> ..11B-59-I 

<2.4L> ..11 MM 

PLAY 

End, Wheel Bearing, Check 26-5-I 

End, Wheel Bearing, Check <FWD> 27-3-I 

PLUG 

Spark, Check <2.0L ENGINE (NON-TURBO)> 16-46-11 

Spark, Cleaning <2.0L ENGINE (NON-TURBO)> 16-46-11 

Spark, Resistance Check 

<2.0L ENGINE ,(NON-TURBO)> 16-45-11 

Spark, Test 

<2.0L ENGINE (NON-TURBO)> 16-44-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 16-57-11 

Spark, Maintenance 00-40-1 

POSITION LIGHT 54-35-11 

POSITIVE CRANKCASE VENTILATION SYSTEM 

<2.0L ENGINE (NON-TURBO)> 17-48-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-65-1 

POSITIVE CRANKCASE VENTILATION VALVE 

Check <2.0L ENGINE (NON-TURBO)> 17-49-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . . 17-68-1 

POST-COLLISION DIAGNOSIS 52B-28-I 

POWER RELAY, Check 55-17-1 

POWER STEERING GEAR BOX ■■■ 37A-18-I 

POWER STEERING HOSES 

<2.0L ENGINE (NON-TURBO)> 37A-45-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 37A-47-I 

POWER STEERING OIL PUMP 

<2.0L ENGINE (NON-TURBO)> 37A-32-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 37A-39-I 

POWER TRANSISTOR, Ignition 16-59-11 

PRESSURE 

Compression, Check <2.0L(420A)> 11C-11-I 

<2.0L(4G6)>. 11A-11-I 

<2.4L> ..11E-11-I 

Fuel, Test 

<2.0L ENGINE (NON-TURBO)> 13A-121-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 13A-268-I 

PRESSURE 

Clutch Air, Tests <2.0L ENGINE (NON-TURBO)> 23A-168-I 

Inflation, Tire, Check , 31-5-1 

Line, Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-87-I 
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PRINTED-HEATER LINE 

Check 54-97-11 

Repair 54-97-11 

PROPELLER SHAFT 25-4-1 

PROPORTIONING VALVE 

<ABS> 35B-34-I 

<Basic Brakes> , 35A-49-I 

Function Test 35A-12-I 

PUMP 

Fuel, Operation Check <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 13A-271-I 

Oil <2.0L(420A)> 11D-42-I 

<F4AC1> 23D-73-I 

<F4A33, W4A33> 23C-76-I 

<F4A23> 23B-49-I 

Oil, Pressure Test 37A-10-I 

Water <2.0L ENGINE (NON-TURBO)> 14-16-1 

<2,0L ENGINE (TURBO) AND 2.4L ENGINE> ... 14-18-1 

<2.0L(4G6)> 11 B-29-I 

<2.4L> 11F-27-I 

PURGE CONTROL SYSTEM 

Check <2,0L ENGINE (NON-TURBO)> 17-50-1 

<2.0L ENGINE (TURBO) > 17-71-1 

<2.4L ENGINE> 17-73-1 

PURGE CONTROL VALVE 

<2.0L ENGINE (TURBO)> 17-77-1,17-78-1 

PURGE PORT VACUUM 

Check <2.0L ENGINE (NON-TURBO)> 17-51-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 17-75-1 

Q 

QUARTER WINDOW GLASS , 42-22-1 

R 

RADIATOR 14-8-1 

RADIO 54-85-11 

REAR AXLE, Total Backlash Check <AWD> 27-16-1 

REAR AXLE OIL, Maintenance 00-50-1 

REAR BRAKE DISC 

Run-out Check 35A-23-I 

Run-out Correction 35A-23-I 

Thickness Check 35A-23-I 

REAR BUMPER 51-4-1 

REAR CLUTCH 

<F4A33, W4A33> 23C-80-I 

<F4A23> 23B-54-I 

REAR COMBINATION LIGHT 54-46-11 

REAR DISC BRAKE 35A-45-I 

REAR DISC BRAKE PAD, Check and Replacement 35A-21-I 

REAR DRUM BRAKE LININGS. Maintenance 00-49-I 

REAR DRUM BRAKE SHOE 35A-40-I 

REAR DRUM BRAKE WHEEL CYLINDER 35A-42-I 

REAR HUB 

<AWD> 27-18-1 

<FWD> 27-5-1 

Rotary-Sliding Resistance Check <FWD> 27-3-1 

REAR SEAT 52A-22-I 

REAR SUSPENSION 34-7-1 

REAR VIEW MIRROR, Inside 52A-16-I 

REAR WASHER 51-20-1 

REAR WHEEL ALIGNMENT, Check and Adjustment 34-5-1 

REAR WHEEL CYLINDERS, Maintenance 00-49-1 

REAR WINDOW DEFOGGER 54-93-11 

REAR WINDOW DEFOGGER SWITCH 54-98-11 

REAR WIPER 51-20-1 

RECEIVER DRIER, Test 55-9-1 



REDUCING PRESSURE, Adjustment <2.0L ENGINE (TURBO) 



AND 2.4L ENGINE> , 23A-90-I 

REFRIGERANT LINE 55-44-1 

REFRIGERANT, Leak Repair 55-15-1 

REGULATED VOLTAGE 

Test <2.0L ENGINE (NON-TURBO)> 16-9-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 16-20-11 

REGULATOR, Door 42-56-1 

RELAY 

ASD, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-128-I 

Multiport Fuel Injection (MFI), On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-128-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 13A-280-I 

Power, Check 55-17-1 

RESISTANCE, Rotary-sliding, Rear Hub, Check <FWD> 27-3-1 

RESISTOR , 55-26-1 

RESISTOR, On-vehicle Inspection 

<2.0L ENGINE (TURBO)> 13A-285-I 

RHEOSTAT 54-59-II 

ROCKER ARMS 

<2.0L(4G6)> 11B-31-I 

<2.4L> 11F-29-I 

ROLL STOPPER, Engine 32-7-I 

ROTARY-SLIDING RESISTANCE, Rear Hub, Check 

<FWD> 27-3-I 

ROTOR, Disc Brake, Front, Check 35A-17-I 

ROWER STEERING PRESSURE SWITCH, Check 37A-13-I 

RUN-OUT 

Front Brake Disc, Check 35A-18-I 

Front Brake Disc, Correction 35A-18-I 

Rear Brake Disc, Check 35A-23-I 

Rear Brake Disc, Correction 35A-23-I 

Wheel, Check 31-5-1 

s 

SCHEMATIC 52B-6-I 

SEAL(S) 

Ball Joint, Maintenance 00-50-1 

Oil Pump<F4AC1> 23D-72-I 

Steering Linkage, Maintenance 00-50-I 

SEAT BELT, Front 52A-26-I 

SEAT BELT, Rear 52A-36-I 

SEAT 

Front 52A-18-I 

Rear 52A-22-I 

SELECTOR LEVER 
Operation Check 

<2.0L ENGINE (NON-TURBp1> t . 23A-178-I 

<2.0L engine (TURBO) AND 2.4L ENGINE> 23A-88-I 

SENSOR 

Brake Fluid Level, Check . . , , . . . . 35A-13-I 

Camshaft Position <2.0L ENGINE (NON-TURBO)> . . . 16-51-11 

<2.0L ENGINE (TURBO)> 16-70-11 

<2.4LENGINE> 16-71-11 

Crankshaft Position <2.0L ENGINE (NON-TURBO)> . . . 16-52-11 

<2.0L ENGINE (TURBO)> 16-70-11 

<2,4LENGINE> 16-71-11 

Engine Coolant Temperature 

<2,0L ENGINE (NON-TURBO)> 17-52-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-77-1 

Engine Coolant Temperature, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-129-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 13A-281-I 

Heated Oxygen, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-130-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> .... 13A-283-I 

Intake Air Temperature 

<2.0L ENGINE (NON-TURBO)> 17-52-1 
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<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-77-1 

Intake Air Temperature, On-vehlcle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-128-I 

<2.0L ENGINE (TURBO) AND 2.4I.ENGINE> 13A-280-I 

Throttle Position, Adjustment 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 13A-129-I 



SPARK PLUG 
<2.0L ENGIN 
SPARK PLUG 
<2.0L ENGIN 

SPARK PLUG 
2.4L ENGINE 

SPARK PLUG! 



Throttle Position, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-129-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. . . 13A-282-I 

Volume Air Flow <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 17-77-1 

Wheel Speed <FWD> 35B-38-I 

<AWD> 35C-27-I 

SERVO, Kickdown 

<F4A33, W4A33> 23C-93-I 

<F4A23> 23B-68-I 

Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-82-I 

SHAFT 

Counterbalance <2.0L(4G6)> 11B-42-I 

Drive <AWD-Front> 26-19-1 

<AWD-Rear> 27-21-1 

<FWD> 26^10-1 

Front Output <W4A33> 23C-106-I 

<W5M33> 22B-56-I 

Input, Disassembly <F5MC1> 22C-13-I 

Reassembly<F5MC1> 22C-28-I 

<F5M31,F5M33,W5M33> 22B-38-I 

Propeller 25-4-I 

Output <F5M31,F5M33> 22B-55-I 

Steering 37A-14-I 

Transfer <F4A33> 23G-96-I 

<F4A23> 23B-71-I 

SHIFT FORK<F5M31 , F5M33, W5M33> 22B-63-I 

SHIFT LOCK MECHANISM 

Check <2.0L ENGINE (NON-TURBO)> 23A-178-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 23A-92-I 

SHIFTER RAILS, Overhaul <F5MC1> 22C-22-I 

SHOCK ABSORBER 

<Front Suspension> 33A-8-I 

<Rear Suspension> 34-14-1 

SIGHT GLASS REFRIGERANT LEVEL, Test 55-8-1 

SOLENOID 

EGR, On-vehicle Inspection <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 13A-288-I 

Electric EGR Transducer, Check 

<2.0L ENGINE (NON-TURBO)> 17:56-1 

Electric EGR Transducer, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-133-I 

Evaporative Emission Purge, Check 

<2.0L ENGINE (NON-TURBO)> 17-51-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-76-1 

Evaporative Emission Purge, On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> , . . . 13A-133-I 

<2.0L engine (TURBO) and 2.4L ENGINE> . . . 13A-257-I 

Evaporative EmissionVentilation 17-53-1 

Fuel Pressure, On-vehicle Inspection 

<2.0LENGINE (TURBO)> 13A-287-I 

Turbocharger Waste Gate, Check <TURBO> 15-4-1 

Turbocharger Waste Gate, On-vehicle Inspection 

<2.0L ENGINE (TURBO)> 13A-288-I 

SPARK COIL, Test <2.0L ENGINE (NON-TURBO)> 16-44-11 

SPARK PLUG 

Check <2.0L ENGINE (NON-TURBO)> 16-46-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . 16-60-11 

Gleaning <.Z.0L ENGINE (NON-TURBO)= 16-46-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 16-60-11 
Test <2.0L ENGINE (NON-TURBO)> 16-44-11 



<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . . , . 16-57-11 



CABLE, Resistance Check 
E (NON-TURBO> 16-45-11 

I CABLE, Resistance Check 

E (TURBO) AND 2.4L ENGINE> 16-60-11 

I CABLE, Test <2.0L ENGINE (TURBO) AND 
> • ■ . 16*57-11 

S, Maintenance 00-40-1 

SPEAKER * 54-86-11 

SPECIFICATIONS, Pressure Check 

<2.0L ENGINE (NON-TURBO)> 23A-164-I 

SPEEDOMETER, Check 54-19-11 

SPEEDOMETER GEAR 

<F4A33, W4A33> 23095-1 

<F5M31,F5M33,W5M33> 22B-64-I 

<F4A23> 23Br69-l 

SRS AIR BAG CONTROL UNIT (SRS-ECU) 52B-33-I 

SRS SERVICE PRECAUTIONS 52B-1U 

SRS SYSTEM, Maintenance •• < 00-51-1 

STABILIZER BAR 

<Front Suspension> 33A-14-I 

<Rear Suspension> , 34*17-1 

STARTER MOTOR 

<2.0L ENGINE (NON-TURBO)> :. 16-29-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 16-36-11 

STARTING SYSTEM 

<2.0L engine (NON-TURBO)> 16-27-11 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE>. . : 16-33-11 

STATIONARY STEERING EFFORT, Check 37A-8-I 

STEERING ANGLE, Check 37A-7-I 

STEERING LINKAGE SEALS, Maintenance 00-50-1 

STEERING' SHAFT 37A-14-I 

STEERING WHEEL ..... 37A-14-I 

STEERING WHEEL 

Free Play Check . 37A-7-I 

Return to Center, Check 37A-8-I 

STEERING 

Angle Check . 37A-74 

Stationary Effort Check ; 37A-8-I 

STOP LIGHT SWITCH, Check ... ,35A»£-I 

STOPPER, Roll, Engine 32-7-I 

SUNROOF / 42-85-I 

SUSPENSION, Rear 34-7-I 

SWITCH 

Air Conditioning ■ ■ .. 55-23-I 

<2.0L ENGINE (NON-TURBO)> 1-7-52-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> ;■« 17-77-1 

Closed Throttle Position, Adjustment <2.0L ENGINE 

(TURBO) AND 2.4L ENGINE> . . . . , 13A-263-I 

Closed Throttle Position, On-vehicle Inspection 

<2.0L ENGINE (TURBO), AND 2.4L ENGINE> ; . .... 13A-282-I 

Convertible top ■ ■ ■ ■ ."I 103-42-1 

Convertible top, bypass 104-42-1 

Defogger, Rear Window 54-98-11 

Dual Pressure, Check 55-9-1 

Hazard Warning Light 54-60-11 

Ignition 54-12-11 

Interlock, Check and Adjustment 21A-6-I 

Interlock, Operating Check. 21A-6-I 

Parking Brake, Check 36-5-1 

Power Steering Pressure, Check 37A-13-I 

Stop Light, Check 35A-9-I 

SYNCHRONIZER 

5th-speed<F5M31,F5M33,W5M33> 22B-36-I 

Overhaul <F5MC1> 22C-20-I 

T 

TACHOMETER, Check 54-20-11 

TANK, Fuel 13Fr4 " I 

TAPE PLAYER 54-85-11 
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TENSION 

Drive Belt, Check and Adjustment <2.0L(420A)> 11C-8-I 

<2.0L(4G6)> 11A-7-I 

<2.4L> 11E-7-I 

TENSION PULLEY 

<2.0L ENGINE (NON-TURBO)> 55-38-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 55-31-1 

TEST EQUIPMENT 52B-13-I 

THEFT-ALARM SYSTEM 54-100-11 

THERMOSTAT 14-13-1 

THICKNESS 

Front Brake Disc, Check 35A-18-I 

Rear Brake Disc, Check 35A-23-I 

THROTTLE BODY 

<2.0L ENGINE (NON-TURBO)> 13A-136-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 13A-291-I 

THROTTLE BODY MINIMUM AIR FLOW, Check 13A-119-I 

THROTTLE BODY (THROTTLE VALVE AREA) 



<2.0L ENGINE (TURBO) AND 2.4L ENGINE>, Cleaning . 13A-262-I 
THROTTLE POSITION SENSOR 

Adjustment <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 13A-263-1, 23A-57-I 

On-vehicle Inspection 

<2.0L ENGINE (NON-TURBO)> 13A-129-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> .... 13A-282-I 

TIE ROD END BALL JOINT, Breakaway Torque Check 37A-7-I 

TIMING BELT 

<2.0L(420A)> 11C-34-I.11D-16-I 

<2.0L(4G6)> 11A-36-I.11B-13-I 

<2.4L> 11E-35-I.11F-13-I 

TIMING BELT B 

<2.0L(4G6)> 11A-41-I 

<2.4L> 11E-39-I 

TIMING BELT, Maintenance 00-40-I 

TIRE 31-5-1 

TIRE INFLATION PRESSURE, Check 31-5-1 

TIRE, Wear Check 31 -5-I 

TOE CONTROL ARM 34-12-1 

TORQUE CONVERTER STALL 

Testing <2.0L ENGINE (NON-TURBO)> 23A-166-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-61-I 

TOTAL BACKLASH <AWD>, Rear Axle, Check 27-16-1 

TRAILING ARM 34-11-1 

TRANSAXLE 

A/T<2.0L ENGINE (NON-TURBO)> 23A-196-I 

<F4AC1> 23D-13-I 

<2.0L ENGINE (TURBO) AND <AWD> 23A-106-I 

<W4A33> 23C-45-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> <FWD> 

23A-100-I 

<F4A33> 23C-17-I 

<F4A23> 23B-14-I 

Cleaning and Check<F5MC1> 22C-16-I 

M/T<2.0L ENGINE (NON-TURBO)> 22A-28-I 



M/T <2.4L ENGINE (TURBO) AND 2.4L ENGINExAWD> 

22A-16-I 

MfT <2.4L ENGINE (TURBO) AND 2.4L ENGINExFWD> 



22A-12-I 

<F5M31,F5M33,W5M33> 22B-17-I 

TRANSAXLECASE 

Disassembly <F5MC1> 22C-8-I 

Reassembly <F5MC1> 22C-31-I 

TRANSAXLE CONTROL 

M/T<2.0L ENGINE (NON-TURBO)> 22A-25-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 22A-9-I 

A/T <2.0L ENGINE (NON-TURBO)> 23A-189-I 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> ... 23A-93-I 
TRANSAXLE FLUID 

Automatic, Maintenance 00-45-I 



Replacement ' 

<2.0L ENGINE (NON-TURBO)> 23A-159-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-53-I 

TRANSAXLE FLUID LEVEL 
Check 

<2.0L ENGINE (NON-TURBO)> 23A-159-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-53-I 

TRANSAXLE MOUNTING , . . 32-5-I 

TRANSAXLE OIL 

Manual, Maintenance 00-44-I 

Replacement 

<2.0L ENGINE (NON-TURBO)> 22A-24-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 22A-8-I 

TRANSAXLE OIL COOLER 

<2.0L ENGINE (NON-TURBO)> 23A-189-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 23A-109-I 

TRANSAXLE OIL LEVEL 

Check <2.0L ENGINE (NON-TURBO)> 22A-24-I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> .. . 22A-8-I 
TRANSAXLE RANGE SENSOR, Continuity Check 

<2.0L ENGINE (NON-TURBO)> 23A-160-I 

TRANSFER 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

22A-21-I.23A-112-I 

<W4A33> 23C- 107-1 

<W5M33> 22B-68-I 

TRANSFER CASE 

<W4A33> 23C-115-I 

<W5M33> 22B-74-I 

TRANSFER CASE ADAPTER 

<W4A33> 23C-112-I 

<W5M33> 22B-76-I 

TRANSFER DRIVEN GEAR <F4A23> 23B-72-I 

TRANSFER OIL, Maintenance 00-48-I 

TRANSFER OIL, Replacement <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 22A-8-I 

TRANSFER OIL LEVEL 

Check <2.0L ENGINE (TURBO) AND 2.4L ENGINE> 

<WT> 22A-8-I 

<A/T> 23A-53-I 

TRANSFER OIL, Replacement <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 23A-53-I 

TRANSFER SHAFT 

<F4A33> 23C-96-I 

<F4A23> 23B*71-I 

TRIM, Door 42-54-1 

TRIMS 52A-9-I 

TRUNK LID LOCK RELEASE CABLE 71-42-1 

TRUNK LID LOOK RELEASE HANDLE 71-42-1 

TUBING AND FITTINGS, Handling 55-15-1 

TURBOCHARGER BYPASS VALVE, CHECK 15-5-1 

TURBOCHARGER WASTE GATE SOLENOID 

Check 15-4-1 

On-vehicle Inspection 13A-288-I 

u 

UNDER COVER 42-81-1 

UPPER ARM 

<Fron1 Suspension> 33A-6-I 

<Rear Suspension> ...... 34-9-1 

V 

VACUUM 

EGR Port, Check 

-e2.0L ENGINE (NON-TURBO):- 17-56 I 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-86-1 

Manifold, Check <2.0L(420A)> 11C-I3-I 

<2.0L(4G6)> 11A-13-I 
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<2.4L> , 11E-12-I 

Purge Port, Check 

<2.0L ENGINE (NON-TURBO)> 17-51-1 

<2.0L ENGINE (TURBO) and 2.4L ENGINE* 17-75-1 

VACUUM CIRCUIT DIAGRAM 

<2.0L ENGINE (NON-TURBO)> 17-47-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-63-1 

VACUUM CONTROL VALVE, Check <2.4L Engine> 17-84-1 

VACUUM HOSES 

<2.0L ENGINE (NON-TURBO)> 17-46-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-61-1 

Routing <2.0L ENGINE (NON-TURBO)> 17-46-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> . 17-61-1 

VALVE 

Check, Operation Check .35A-11-I 

Cylinder <2.0L(420A)> 11D-32-I 

<2.0L(4G6)> 11 B-36-I 

<2.4L> 11F-34-I 

EGR, Check 

<2.0L ENGINE (NON-TURBO)> 17-55-1 

<2.0L ENGINE (TURBO) anD 2.4LENGINE> 17-85-1 

Fuel Tank Pressure Relief 17-78-1 

Positive Crankcase Ventilation, Check 

<2.0L ENGINE (NON-TURBO)> 17-49-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 17-68-1 

Proportioning, Function Test 35A-12-I 

Purge Control <2.0L ENGINE (TURBO)> 17-77-1 

Vacuum Control, Check <2.4L Engine> 17-84-1 

VALVE BODY 

<F4AC1> 23D-64-I 

<F4A33, W4A33> 23C-98-I 

<F4A23> 23B-73-I 

VENTILATORS 

Air outlet 55-52-I 

Floor 55-49-1 

Instrument panel 55-51 -I 

VOLUME AIR FLOW SENSOR <2.0L ENGINE (TURBO) AND 

2.4L ENGINE> 17-77-1 

w 

WARNING/CAUTION LABELS 52B-4-I 

WASHER 

Rear 51-20-1 

Windshield 51-13-1 

WATER HOSE 

<2.0L ENGINE (NON-TURBO)> 14-20-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 14-22-1 

WATER PIPE 

<2.0L ENGINE (NON-TURBO)> 14-20-1 

<2.0L ENGINE (TURBO) AND 2.4L ENGINE> 14-22-1 

WATER PUMP 

<2.0L ENGINE (NON-TURBO)> 14-16-1 

<2.0L ENGINE (TURBO) AND 2.4LENGINE> 14-18-1 

<2.0L(4G6)> 11 B-29-I 

<2.4L> 11 F-27-I 

WATERPROOF FILM, Door 42-54-I 

WAVEFORM 

Check Using an Analyzer 

<2.0L ENGINE (NON-TURBO)> 16-10-11 

<2.0L ENGINE (TURBO) and 2.4L ENGINE> 16-21-11 

Ignition Primarv.Voltage, Check 16-62-11 

Ignition Secondary Voltage, Check 

<2.0L B«S3«ffiN(»NOKJBI RBO)> 16-46-11 

Ignition Secondary Voltage, Check 

<2.0L ENGINEfTURBO) AND 2.4L ENGINE> 16-61-11 

WEAR, Tire, Check 31-5-1 

WEATHERSTRIP, Door Opening 42-63-1 

WHEEL 31-5-1 

WHEEL ALIGNMENT, Front, Check and Adjustment 33A-4-I 



WHEEL BEARING <FWD>.£nd Play Check 27-3-1 

WHEEL CYLINDER, Drum Brake, Rear 35A-42-I 

WHEEL SPEED SENSOR 

<AWD> 35C-27-I 

<FWD> 35B-38-I 

WHEEL, Runout Check 31-5-1 

WINDOW GLASS 42-15-1 

WINDSHIELD 42-17-1 

WINDSHIELD WASHER 51-13-1 

WINDSHIELD WIPER 51-13-1 

WIPER 

Rear 51-20-1 

Windshield 51-13-1 



